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PROBLEM TO BE SOLVED: To decode an image signal 
that is compression-coded by adopting wavelet 
transform for the transform system with resolution of an 
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SOLUTION: The decoder is provided with an entropy 
decoding section 1 that applies entropy decoding to a 
coded bit stream 100, an inverse quantization section 2 
that applies inverse quantization to a quantization 
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transform to the transform coefficient 108 to provide a 
decoded image 104, The wavelet inverse transform 
section 4 has a band limit means of the transform 
coefficient in response to a resolution transform 
magnification and configures an up-sampler, a down- 
sampler, and a composite filter adaptively according to 
the prescribed resolution transform magnification. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is wavelet decryption equipment which is equipped with the following and characterized by 
the above-mentioned wavelet inverse transformation means constituting a rise sampler, a down sampler, 
and a synthetic filter in adaptation according to a predetermined resolution conversion scale factor. An 
entropy decryption means to carry out the entropy decryption of the coding bit stream, and to send out a 
quantization coeflBcient A reverse quantization means to reverse-quantize the above-mentioned 
quantization coefficient and to send out a transform coefficient The transform coefficient reverse 
scanning means which scans the above-mentioned transform coefficient by the predetermined method, 
and rearranges a transform coefficient A wavelet inverse transformation means to transform inversely 
the transform coefficient rearranged the account of a top, and to offer a decode picture 
[Claim 2] The above-mentioned wavelet inverse transformation means is wavelet decrj^tion equipment 
according to claim 1 characterized by combining with reduction percentage and excluding a decryption of 
the high-frequency component in predetermined level in case resolution is reduced and transformed 
inversely. 

[Claim 3] The resolution of the high-frequency component to exclude is wavelet decrjrption equipment 
according to claim 2 characterized by being smaller than the resolution given with the above-mentioned 
reduction percentage, or being equivalent the account of a top. 

[Claim 4] Wavelet decrjn^tion equipment according to claim 1 characterized by arranging a down sampler 
in the last stage, thinning out the above-mentioned decode picture in it, and presenting it with a final 
decode picture. 

[Claim 5] Wavelet decryption equipment according to claim 1 characterized by arranging a rise sampler 
and a synthetic filter in the latter part, generating a resolution resolution picture, arranging a down 
sampler in the subsequent last stage, thinning out a decode picture, and offering a final decode picture. 
[Claim 6] The above-mentioned rise sampler is wavelet decryption equipment according to claim 5 
characterized by raising the resolution of lengthwise or a longitudinal direction to double precision. 
[Claim 7] The above-mentioned rise sampler and a synthetic filter are wavelet decryption equipment 
according to claim 5 which constructs and comes out and is characterized by a certain thing one. 
[Claim 8] Wavelet decryption equipment which arranges a rise sampler and a synthetic filter and is 
characterized by the bird clapper until it has the following and the synthetic picture of a predetermined 
dilation ratio is acquired by the latter part of the above-mentioned wavelet inverse transformation means. 
An entropy decryption means to carry out the entropy decryption of the coding bit stream, and to send out 
a quantization coefficient A reverse quantization means to reverse quantize the above-mentioned 
quantization coefficient and to send out a transform coefficient The transform coefficient reverse 
scanning means which scans the above-mentioned transform coefficient by the predetermined method, 
and rearranges a transform coefficient A wavelet inverse transformation means to transform inversely 
the transform coefficient rearranged the account of a top, and to offer a decode picture 
[Claim 9l The above-mentioned rise sampler is wavelet decrjrption equipment according to claim 8 
characterized by raising the resolution of lengthwise or a longitudinal direction to double precision. 
[Claim 10] The above-mentioned rise sampler and a synthetic filter are wavelet decryption equipment 
according to claim 8 characterized by arranging only for the low-pass component of a pictinre. 
[Claim 11] The above-mentioned synthetic filter is wavelet decrjrption equipment according to claim 8 
characterized by being the same synthetic filter as what is used in the preceding paragraph. 
(Claim 12] The above-mentioned synthetic filter is wavelet decryption equipment according to claim 8 
characterized by being a different synthetic filter from what is used in the preceding paragraph. 
[Claim 13] Wavelet decryption equipment according to claim 1 characterized' by constituting a rise 
sampler and a synthetic filter in multi stage at the latter part. 

[Claim 14] The above-mentioned rise sampler and a synthetic filter are wavelet decryption equipment 



according to claim 13 ciiaracterized by arranging only to the lowpass component side of a picture. 
[Claim 15] The above-mentioned rise sampler is wavelet decryption equipment according to claim 13 
characterized by raising resolution for the^ resolution of lengthwise or a longitudinal direction to double 
precision. 

[Claim 16] The above-mentioned synthetic filter is wavelet decryption equipment according to claim 13 

characterized by being the same synthetic filter as what is used in the preceding paragraph. 

[Claim 17] The above-mentioned synthetic filter is wavelet decryption equipment according to claim 13 

characterized by being a different synthetic filter from what is used in the preceding paragraph. 

[Claim 18] Wavelet decr3^tion equipment according to claim 13 characterized by equipping the last stage 

with the down sampler. 

[Claim 19] The above-mentioned rise sampler and a down sampler are wavelet decr3^tion equipment 
according to claim 1 characterized by the bird clapper from a digital filter. 

[Claim 20] It is wavelet decryption equipment which is equipped with the following and characterized by 
the above-mentioned wavelet inverse transformation means carrying out resolution conversion of the 
larger inverse transformation picture of resolution than the picture acquired with a predetermined 
resolution conversion scale factor with either or two or more combination of a digital filter, a down 
sampler, and a rise sampler. An entropy decryption means to carry out the entropy decrj^tion of the 
coding bit stream, and to send out a quantization coefficient A reyerse quantization means to 
reverse -quantize the above-mentioned quantization coefficient and to send out a transform coefficient 
The transform coefficient reverse scanning means which scans the above-mentioned transform coefficient 
by the predetermined method, and rearranges a transform coefficient A wavelet inverse transformation 
means to transform inversely the transform coefficient rearranged the account of a top, and to offer a 
decode picture 

[Claim 21] The inverse transformation picture before [ above ] resolution conversion is carried out is 
wavelet decrj^tion equipment according to claim 20 which is a scale factor with the nearest resolution 
conversion scale factor more greatly than the picture acquired with a predetermined resolution 
conversion scale factor, and is characterized by being transformed inversely. 

[Claim 22] The inverse transformation picture before [ above ] resolution conversion is carried out is 
wavelet decryption equipment according to claim 20 characterized by carrying out resolution conversion 
in the turn of a rise sampler, a digital filter, and a down sampler. 

[Claim 23] The above-mentioned digital filter is wavelet decryption equipment according to claim 20 
characterized by what it can separate into the transfer function for expansion processing, and the 
transfer function for reduction, and is expressed with the form of both product. 

[Claim 24] It is wavelet decryption equipment according to claim 20 characterized by expressing the 
transfer function of the above-mentioned digital filter with the product of the transfer function of a pixel 
repeat when a rise sampled value is larger than a down sampled value. 

[Claim 25] It is wavelet decryption equipment according to claim 20 characterized by expressing the 
transfer function of the above-mentioned digital filter with the product of the transfer function of a pixel 
repeat, and the transfer function of a pixel average when a rise sampled value is smaller than a down 
sampled vakie. 

[Claim 26] The wavelet decryption method of transforming inversely the transform coefficient which 
carried out the entropy decryption of the coding bit stream, sent out the quantization coefficient, 
reverse-quantized the above-mentioned quantization coefficient, sent out the transform coefficient, 
scanned the above-mentioned transform coefficient with the predetermined method, rearranged the 
transform coefficient, and was rearranged the account of a top, generating a decode picture, and carrying 
out carrying out a rise sampling, a down sampling, and synthetic filtering in adaptation according to a 
predetermined resolution conversion scale factor as the feature in the case of the above-mentioned 
wavelet inverse transformation. 

[Claim 27] The wavelet decryption method according to claim 26 characterized by combining with 
reduction percentage and excluding a decr5rption of the high-frequency component in predetermined level 
in case resolution is reduced and transformed inversely in the above-mentioned wavelet inverse 
transformation. 

[Claim 28] The resolution of the high-frequency component to exclude is the wavelet decr3^tion method 
according to claim 27 characterized by being smaller than the resolution given with the above-mentioned 
reduction percentage, or being equivalent the account of a top. 

[Claim 29] The wavelet decryption method according to claim 26 characterized by performing a down 
sampling in the last stage, thinning out the above-mentioned decode picture, and offering a final decode 
picture. 

[Claim 30] The wavelet decrj^tion method according to claim 26 characterized by performing rise 



sampling and synthetic filtering in the latter part, generating a resolution resolution picture, performing 
a down sampling in the subsequent last stage, thinning out a decode picture, and offering a final decode 
picture. 

[Claim 31] The wavelet decryption method according to claim 30 characterized by raising the resolution of 
lengthwise or a longitudinal direction in the above-mentioned rise sampling to double precision. 
[Claim 32] The above-mentioned rise sampling and synthetic filtering are the wavelet decryption method 
according to claim 30 which constructs and comes out and is characterized by a certain thing one. 
[Claim 33] The wavelet decr3^tion method of carrying out carrying out a rise sampling and synthetic 
filtering until it transforms inversely the transform coefficient which carried out the entropy decryption 
of the coding bit stream, sent out the quantization coeflEicient, reverse -quantized the above-mentioned 
quantization coefficient, sent out the transform coefficient, scanned the above-mentioned transform 
coefficient by the predetermined method, rearranged the transform coefficient, and was rearranged the 
accoxmt of a top, it generates a decode picture and the synthetic picture of a dilation ratio predetermined 
in the latter part of the above-mentioned wavelet inverse transformation is acquired as the feature. 
[Claim 34] The wavelet decryption method according to claim 33 characterized by raising the resolution of 
lengthwise or a longitudinal direction in the above-mentioned rise sampling to double precision. 
[Claim 35] It is the wavelet decryption method according to claim 33 characterized by performing the 
above-mentioned rise sampling and synthetic filtering only for the low-pass component of a picture. 
[Claim 36] The above-mentioned synthetic filtering is the wavelet decryption method according to claim 
33 characterized by being the same synthetic filtering as what is performed in the preceding paragraph. 
[Claim 37] The above-mentioned synthetic filtering is the wavelet decryption method according to claim 
33 characterized by being different synthetic filtering from what is performed in the preceding paragraph. 
[Claim 38] The wavelet decryption method according to claim 26 characterized by performing rise 
sampling and synthetic filtering to multi-stage in the latter part. 

[Claim 39] It is the wavelet decryption method according to claim 38 characterized by performing the 
above-mentioned rise sampling and synthetic filtering only to the low pass component side of a picture. 
[Claim 40] The wavelet decryption method according to claim 38 characterized by raising resolution for 
the resolution of lengthwise or a longitudinal direction in the above-mentioned rise sampling to double 
precision. 

[Claim 41] The above-mentioned synthetic filtering is the wavelet decryption method according to claim 
38 characterized by being the same synthetic IRUTA ring as what is performed in the preceding 
paragraph. 

[Claim 42] The above-mentioned synthetic filtering. is the wavelet decryption method according to claim 
38 characterized by being different synthetic filtering fi-om what is performed in the preceding paragraph. 
[Claim 43] The wavelet decrj^tion method according to claim 38 characterized by performing a down 
sampling in the last stage. 

[Claim 44] The above-mentioned rise sampling and a down sampling are the wavelet decryption method 
according to claim 26 characterized by being digital-filtering processing. 

[Claim 45] Carry out the entropy decryption of the coding bit stream, and a quantization coefficient is 
sent out. Reverse-quantize the above-mentioned quantization coefficient, send out a transform coefficient, 
scan the above-mentioned transform coefficient by the predetermined method, and a transform coefficient 
is rearranged. The transform coefficient rearranged the account of a top is transformed inversely, and a 
decode picture is generated, in the case of the above-mentioned wavelet inverse transformation The 
wavelet decryption method characterized by carrying out resolution conversion of the larger inverse 
transformation picture of resolution than the pictiu-e acquired with a predetermined resolution 
conversion scale factor with either or two or more combination of digital filtering, a down sampling, and a 
rise sampling. 

[Claim 46] The inverse transformation picture before [ above ] resolution conversion is carried out is the 
wavelet decryption method according to claim 45 which is a scale factor with the nearest resolution 
conversion scale factor more greatly than the picture acquired with a predetermined resolution 
conversion scale factor, and is characterized by being transformed inversely. 

[Claim 47] The inverse transformation picture before [ above ] resolution conversion is carried out is the 
wavelet decryption method according to claim 45 characterized by carrying out resolution conversion in 
the turn of a rise sampler, a digital filter, and a down sampler. 

[Claim 48] The above-mentioned digital filtering is the wavelet decryption method according to claim 45 
characterized by what it can separate into the transfer function for expansion processing, and the 
transfer function for reduction, and is expressed with the form of both product. 

[Claim 49] It is the wavelet decryption method according to claim 45 characterized by expressing the 
transfer function of the digital filtering concerned with the product of the transfer function of a pixel 



repeat wlien ttie above'mentioiied rise sampled value is larger than a down sampled value. 
[Claim 50] It is the wavelet decryption method according to claim 45 characterized by expressing the 
transfer function of the digital filtering concerned with the product of the transfer function of a pixel 
repeat, and the transfer function of a pixel average when the above-mentioned rise sampled value is 
smaller than a down sampled value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The system which performs efficient transmission or 
accumulation of a picture can be presented with this invention, it inputs the bit stream especially encoded 
using wavelet transform coding, and relates to the wavelet decryption equipment and the method of 
realizing the decryption accompanied by resolution conversion of arbitrary rational-number twice. 
[0002] 

[Description of the Prior Art] As a conventional typical picture compression method, there is a JPEG 
(Joint Photographic Coding Experts Group) method standardized by ISO (Internatioal Organizationfor 
Standardization). This is a method which mainly carries out compression coding of the static-image 
signal using DOT (discrete cosine transform), and when a comparatively high bit is assigned, offering 
good coding and decode picture is known. However, when the coding number of bits is lessened to some 
extent in the case of the DOT concerned, a block distortion pecuUar to DCT becomes remarkable, and 
degradation comes to be subjectively conspicuous. 

[0003] Apart from this, a picture signal is divided into two or more bands recently using the filter whick 
combined the high-pass filter called filter bank and the low pass filter, and research of the method which 
encodes for every bands of those prospers. Also in it, since there is no fault that block distortion becomes 
remarkable by the high compression which becomes a problem in DCT, wavelet coding is seen as a 
hopeful as new technology replaced with DCT. 

[0004] Although JPEG and MPEG (Moving Picture image coding Experts Group) are used for a picture 
compression method and DCT is used for the conversion method with products, such as the present 
electronic still camera and a video movie, it is guessed from now on that the product which adopted the 
conversion method which used the above-mentioned wavelet transform as the base is what appears in a 
commercial scene. 

[0005] ' 

[Problem(s) to be Solved by the Invention] However, although examination for the improvement in 
efficiency of a coding method is performed briskly [ each research facilities ], there is still little invention 
which aimed at the concrete commercial production in which the feature of wavelet transform was 
employed efficiently. 

[0006] Moreover, on the property, although [ the conventional wavelet transform and inverse 
transformation ] cannot reduce resolution or it can be expanded only by the exponentiation of two 
(scaling), if the resolution of a subject copy image becomes large, for example, it will be considered that 
the demand decoded in resolution other than the exponentiation of the above 2 also increases. That is, if it 
can decode now in the resolution of the arbitrary rational number which contains not only the 
exponentiation of 2 but except it (decryption), since being influenced by the constraint by the side of a 
terminal will be lost, it is thought that a use is circulated very much. 

[0007] Then, the picture signal by which this invention was. made in view of such a situation, wavelet 
transform was used for the conversion method and compression coding was made Decoding (decryption) is 
made possible in the resolution of an arbitrary rational number, without being influenced by the 
constraint by the side of a terminal, as the result For example, it enables it to perform efficiently storage 
and display of the so-called thumbnail picture used abundantly by the electronic still camera, the printer, 
etc., or the picture (picture reduced or expanded) which carried out resolution conversion of the 
subject copy image. It aims at offering the wavelet decryption equipment and the method of making it 
possible to extend sharply the use use to various kinds of products. 
[0008] 

[Means for Solving the Problem] The wavelet decryption equipment and the method of this invention 
Carry out the entropy decryption of the coding bit stream, and a quantization coefficient is sent out. 
Reverse -quantize a quantization coefficient, send out a transform coefficient, scan a transform coefficient 



uy the predetermined method, and a transform coefficient is rearranged. The rearranged transform 
coefficient is transformed inversely and a decode picture is generated, in the case of wavelet inverse 
transformation By performing rise sampling, down sampling, and synthetic filtering in adaptation 
according to a predetermined resolution conversion scale factor, the decrj^tion accompanied by resolution 
conversion of arbitrary rational- number twice is realized, and the technical problem mentioned above is 
solved. 

[0009] Moreover, the wavelet decryption equipment and the method of this invention Carry out the 
entropy decryption of the coding bit stream, and a quantization coefficient is sent out. Reverse-quantize a 
quantization coefficient, send out a transform coefficient, scan a transform coefficient by the 
predetermined method, and a transform coefficient is rearranged. By performing rise sampling and 
synthetic filtering until it transforms the rearranged transform coefficient inversely, it generates a decode 
picture and the synthetic picture of a dilation ratio predetermined in the latter part of wavelet inverse 
transformation is acquired The decryption accompanied by resolution conversion of arbitrary 
rational-number twice is realized, and the technical problem mentioned above is solved. 
[0010] Moreover, the wavelet decryption equipment and the method of this invention Carry out the 
entropy decr5^tion of the coding bit stream, and a quantization coefficient is sent out. Reverse -quantize a 
quantization coefficient, send out a transform coefficient, scan a transform coefficient by the 
predetermined method, and a transform coefficient is rearranged. The rearranged transform coefficient is 
transformed inversely and a decode picture is generated, in the case of wavelet inverse transformation 
The larger inverse transformation picture of resolution than the picture acquired with a predetermined 
resolution conversion scale factor By carrying out resolution conversion with either or two dr more 
combination of digital filtering, a down sampling, and a rise sampling, the decr3rption accompanied by 
resolution conversion of arbitrary rational-number twice is realized, and the technical problem mentioned 
above is solved. 

[OOll] In addition, a rise sampling performs the operation which raises resolution. Specifically, pixel 
supplementation of a zero value is performed. On the other hand, a down sampling performs the 
operation which drops resolution. Specifically, it samples every several pixels. Digital filtering is 
expressed by the suitable transfer function, processes every several pixels, carries out the multiplication 
of the filter factor (impulse response) for every pixel, and has the operation which collapses and calculates 
this. 
[0012] 

[Embodiments of the Invention] The gestalt of desirable operation of this invention is explained referring 
to a drawing. 

[0013] The gestalt of this invention operation is suitable for the system which performs efficient 
transmission or accumulation of a picture, the bit stream encoded especially using wavelet transform 
coding is inputted, and the wavelet decryption equipment and the method of realizing the decryption 
accompanied by resolution conversion of arbitrary rational-number twice are realized. As a concrete 
application, the stretcher of the texture used by compression and stretchers, such as an electronic camera, 
carrying and a mobile picture sender receiver terminal (PDA), a printer, a satellite image, and a medical 
picture, or the software module of those, the game, and 3-dimensional CG or its software module exists. 
[0014] The whole wavelet decryption equipment composition of the gestalt of the 1 operation to which the 
wavelet decr5^tion equipment and the method of this invention are applied is shown in drawing 1 . 
[0015] The wavelet decryption equipment of the gestalt of this invention operation shown in this drawing 
1 comes to have in the entropy decryption section 1 which carries out the entropy decryption of the coding 
bit stream 100, the reverse quantization section 2 which reverse -quantizes the quantization coefficient 
101 and sends out a transform coefficient 102, the transform coefficient reverse scanning section 3 which 
sends out the transform coefficient 103 which scanned and rearranged the transform coefficient 102 by 
the predetermined method, and the wavelet inverse -transformation section 4 which transforms the 
rearranged transform coefficient 103 inversely and offers the decode picture 104. 

[0016] If it explains more concretely, the entropy decr5^tion section 1 will perform a predetermined 
entropy decryption to the coding bit stream 100 sent out from wavelet coding equipment or the coding 
module. What is necessary is here, just to use the Huffman decrj^tion and arithmetic decryption which 
are generally used as an entropy decr5rption. However, although it is natural, it is necessary to perform 
entropy-code -modulation processing performed with wavelet coding equipment, and corresponding 
technique. 

[0017] The reverse quantization section 2 reverse-quantizes the quantization coefficient 101 which was 
decrypted by the entropy decryption section 1 and outputted, and outputs a transform coefficient 102. 
This reverse quantization section 2 also needs to perform operation of the quantization processing 
performed with wavelet coding equipment, and two sides of the same coin. 



[0018] The transform coefficient reverse scanning section 3 rearranges the transform coefficient 102 
obtained in the reverse quantization section 2, and outputs the new transform coefficient 103. The 
reverse scanning method here will perform reverse processing of the scanning processing performed with 
wavelet coding equipment. 

[0019] The wavelet inverse transformation section 4 transforms a transform coefficient 103 inversely, and 
offers the final decode picture signal 104. 

[0020] Here, with the wavelet decryption equipment of the gestalt of this invention operation, the 
resolution conversion function of an arbitrary rational number scale factor is realized by arranging a rise 
sampler, a down sampler, and a synthetic filter in adaptation in the above-mentioned wavelet inverse 
transformation section 4 according to the scale factor of predetermined resolution conversion. 
[0021] Before giving composition for resolution transform processing of the above-mentioned arbitrary 
rational-number scale factor in the wavelet decr3^tion equipment of the gestalt of this operation, and 
detailed explanation of operation, drawing 6 is used from drawing 2 and the composition and operation 
for the usual wavelet transform processing and wavelet inverse transformation processing are explained 
below. 

[0022] The fundamental composition of usual wavelet coding equipment is shown in drawing 2 . 
[0023] The wavelet coding equipment shown in drawing 2 has the wavelet transform section 5, the 
transform coefficient scanning section 6, the quantization section 7, and the entropy-code-modulation 
section 8 as the basic component. 

[0024] The wavelet transform section 5 carries out wavelet transform of the inputted picture signal 105, 
and outputs the transform coefficient 106. The transform coefficient scanning section 6 rearranges the 
transform coefficient 106 from the wavelet transform section 5, and outputs the new transform coefficient 
107. In addition, scanning in the transform coefficient reverse scanning section 3 of aforementioned 
drawing 1 is opposite rearrangement processing of scanning in the transform coefficient scanning section 
6 concerned. 

[0025] The quantization section 7 quantizes the transform coefficient 107 supplied from the transform 
coefficient scanning section 6, and outputs the quantization coefficient 108. In addition, processing in the 
reverse quantization section 2 of aforementioned drawing 1 accomplishes the processing and the pair in 
the quantization section 7 concerned. 

[0026] The entropycode modulation section 8 gives predetermined entropy code modulation to the 
quantization coefficient 108 supplied from the quantization section 7, and outputs the coding bit stream 
100 to it. In addition, processing in the entropy decryption section 1 of aforementioned drawing 1 
corresponds with processing in the entrbpy-code-modulation section 8 concerned that what is necessary is 
just to use Huffman coding generally used and algebraic-sign-ization as entropy code modulation here. 
[0027] The composition which performs the usual wavelet transform processing is shown in drawing 3 . 
Some composition of this drawing 3 is the examples of composition in the case of performing octave 
division which is the most popular wavelet transform processing in the technique of existing over two or 
more level. In addition, in the case of drawing 3 , the number of level is 3 (a level 1 - level 3), and the 
composition which divides a picture signal into low-pass and a high region, and divides only the signal by 
the side of low-pass hierarchical is taken. Moreover, at drawing 3 , for convenience, although the wavelet 
transform processing about a 1-dimensional signal (for example, horizontal component of a picture) is 
mentioned as the example, it can respond to a two-dimensional picture signal by extending this to 
two - dimensional . 

[0028] In drawing 3 , first, band division is carried out by the low pass filter 81 for analysis, and the 
high-pass filter 82 for analysis, and, as for the input picture signal 105, resolution is thinned out 1/2 time, 
respectively by the. down samplers 83 and 84 with which the signal by the side of low-pass [ which was 
obtained ] and the signal by the side of a high region correspond, respectively (level l). 
[0029] Band division of the signal by the side of low-pass is further carried out among the signals from the 
above-mentioned down samplers 83 and 84 by the low pass filter 85 for analysis, and the high-pass filter 
86 for analysis. As for the signal acquired by these band division, resolution is further thinned out 1/2 
time by the down samplers 87 and 88, respectively (level 2). 

[0030] Band division of the signal by the side of low-pass is further carried out among the output signals 
from the above-mentioned down samplers 87 and 88 by the low pass filter 89 for analysis, and the 
high-pass filter 90 for analysis. As for these signals by which band division was carried out, resolution is 
further thinned out 1/2 time by the down samplers 91 and 92, respectively Qevel 3). 

[0031] By performing such processing to predetermined level, the signal of each band which carried out 
band division of the signal by the side of low pass hierarchical will be generated one by one. The example 
of drawing 3 shows that the LLL signal 109, the LLH signal 110, the LH signal 111, and the H signal 112 
are generated, as a result of carrying out band division to level 3. In addition, it expresses that L of the 



above -meutioned LLL signal 109 or the LLII signal 110 is a lowpass component, and expresses that H is 
a high-frequency component. 

[0032] In drawing 4 , the band component obtained as a result of carrying out band division of the 
two-dimensional picture to level 2 is illustrated. However, the notation of L and H in this drawing 4 
differs from drawing 3 handling the 1-dimensional signal. In addition, as for that level and the vertical 
component of both LL in drawing 4 are L (low-pass), and LH, the horizontal component means that a 
vertical component is L (low-pass) by H (high region). Moreover, X_SIZE in drawing means vertical (the 
direction of X) resolution, and Y_SIZE means horizontal (the direction of Y) resolution. 
[0033] That is, in this drawing 4 , a two-dimensional subject-copy image is first divided into four 
components LL, LH, HL, and HH by band division (level and perpendicular direction) of a level 1, and, 
subsequently to four more components LLLL, LLHL, and LLLH and LLHH, LL component is divided by 
band division (level and perpendicular direction) of level 2. 

[0034] The example of a picture at the time of applying band division of drawing 4 to an actual picture is 
shown in drawing 5 , and, as for a picture, this drawing 5 shows that the information on the most is 
included in the low-pass component. 

[0035] Next, the composition which performs the usual wavelet inverse transformation processing in 
which resolution conversion is not operated to drawing 6 is shown. Moreover, in the following explanation, 
each whole composition part of this drawing 6 will be named generically, and it will be called the wavelet 
inverse transformation basic composition section 35. 

[0036] If each band component (the LLL signal 109, the LLH signal 110, the LH signal 111, H signal 112) 
which was explained by drawing 3 and which is the output of the wavelet transform section is inputted 
into the wavelet inverse transformation basic composition section 35 concerned, the rise sample of the 
LLL signal 109 and the LLH signal 110 will be first carried out to the resolution of double precision by the 
rise samplers 9 and 11, respectively. 

[0037] The signal generated by the signal generated by carrying out the rise sample of the LLL signal 109 
with the above-mentioned rise sampler 9 carrying out the rise sample of the LLH signal 110 with the rise 
sampler 11 by the low pass filter 10 for composition again is filtered by the high-pass filter 12 for 
composition, respectively, and is sent to an adder 13. 

[0038] Band composition of both signal is carried out in an adder 13. By the processing so far, the inverse 
transformation of the above-mentioned level 3 is completed. 

[0039] The decode picture 104 after final inverse transformation will be outputted by repeating 
above-mentioned processing to a level 1 like the following. 

[0040] That is, after the rise sample of the output signal of an adder 13 is further carried out to the 
resolution of double precision with the rise sampler 14, it is filtered by the low pass filter 15 for 
composition, and is sent to an adder 18. 

[0041] Moreover, after the rise sample of the LH signal 111 is carried out to the resolution of double 
precision by the rise sampler 16, it is filtered by the high*pass filter 17 for composition, and is sent to an 
adder 18. 

[0042] In an adder 18, band composition of the signal of both firom the low pass filter 15 for composition 
and the high-pass filter 17 for composition is carried out. By the processing so far, the inverse 
transformation of the above-mentioned level 2 is completed. 

[0043] After the rise sample of the output signal of this adder 18 is further carried out to the resolution of 
double precision with the rise sampler 19, it is filtered by the low pass filter 20 for composition, and is 
sent to an adder 23. 

[0044] Moreover, after the rise sample of the H signal 112 is carried out to the resolution of double 
precision by the rise sampler 21, it is filtered by the high-pass filter 22 for composition, and is sent to an 
adder 23. 

[0045] In an adder 23, band composition of the signal of both firom the low pass filter 20 for composition 
and the high-pass filter 22 for composition is carried out. By the processing so far, the inverse 
transformation of the above-mentioned level 1 is completed. 

[0046] The above is the basic composition and basic operation of the usual wavelet transform processing 
and wavelet inverse transformation processing. 

[0047] Hereafter, based on the basic composition and operation of wavelet coding mentioned above and a 

decryption, wavelet decryption equipment equipped with the resolution conversion function of being twice 

[ arbitrary rational-number ] many as the gestalt of this invention operation is explained. 

[0048] The wavelet decryption equipment of the 1st example of the gestalt of this invention operation is 

explained. 

[0049] In the case of the 1st example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 is combined with the reduction percentage concerned 



at the time of reducing resolution, and comes to have the composition which decrypts only the signal by 
the side of low-pass [ in predetermined level]. In other words, the wavelet inverse transformation section 
4 of the 1st example is combined with reduction percentage, and omits composition which decrypts the 
signal by the side of the high region in predetermined level from the composition of drawing 6 (deletion). 
[0050] The outline composition of the wavelet decryption equipment which decrypts the reduction picture 
[ of 2 ] for a exponentiation of 1 of a subject copy image is shown in drawing 7 as the 1st example 
concerned. The example shows the outline composition of the wavelet transform equipment which 
decrypts 1/2 of the reduction pictures of a subject copy image to drawing 7 as an example [ of the 
above-mentioned subject-copy image ] for a exponentiation of the reduction picture of 1 of 2. In addition, 
in the composition of this drawing 7 , the same directions sign as drawing 6 is given to the same 
component as aforementioned drawing 6 . Moreover, although the path by the side of the high region 
shown by the dotted line in drawing 7 is a path prepared in the usual wavelet decryption equipment 
shown in drawing 6 , it expresses the omitted path with the wavelet decryption equipment of the gestalt 
of this operation. 

[0051] Here, it turns out easily that the signal 113 outputted from the low pass filter 10 for composition of 
the level 3 after the rise sample was carried out to double precision with the rise sampler 9 (synthetic 
filter) is equivalent to the reduction picture of the quadrant of a subject-copy image from the already 
described explanation. Similarly, it turns out that the signal 114 outputted from the low pass filter 15 for 
composition of level 2 is equivalent to 1/2 of the reduction pictures of a subject copy image. Therefore, in 
the wavelet decryption equipment of the form of the 1st operation concerned, that what is necessary is 
just to take out the output signal of the low pass filter 10 for composition in order to acquire the reduction 
picture of a subject copy image, for example, a quadrant, in order to acquire the reduction picture of one 
minute a subject-copy image, 2 [ for example, ], it turns out that what is necessary is just to take out the 
output signal of the low pass filter 15 for composition. Moreover, the H signal 112 becomes unnecessary 
also in decr3rption [ which / of a quadrant and the reduction picture of 1/2 ] in this case. Since it is such, 
when generating the decode picture signal [ of 2 ] 115 for a exponentiation of the reduction picture of 1 of 
a subject-copy image, by the 1st example concerned, the composition for decrypting the signal by the side 
of the high region in a level 1 like drawing 6 is omitted. 

[0052] Namely, in the wavelet inverse transformation section 4 of the 1st example shown in drawing 7 , 
after being filtered by the low pass filter 10 for composition and the high-pass filter 12 for composition 
which a rise sample is carried out to the resolution of double precision with the rise samplers 9 and 11, 
and correspond fxirther, respectively, as for the LLL signal 109 and the LLH signal 110, band composition 
of both signal is carried out with an adder 13, respectively. The inverse transformation of level 3 is 
completed by the processing so far. 

[0053] After the rise sample of the output signal of the adder 13 concerned is further carried out to the 
resolution of double precision with the rise sampler 14, it is filtered by the low pass filter 15 for 

composition, and is sent to an adder 18. 

[0054] Moreover, after the rise sample of the LH signal 111 is carried out to the resolution of double 
precision by the rise sampler 16, it is filtered by the high-pass filter 17 for composition, and is sent to an 
adder 18. 

[0055] In an adder 18, band composition of the signal of both from the low pass filter 15 for composition 
and the high-pass filter 17 for composition is carried out. By the processing so far, the inverse 
transformation of the above-mentioned level 2 is completed. 

[0056] After the rise sample of the output signal of this adder 18 is further carried out to the resolution of 
double precision with the rise sampler li9, it is filtered by the low pass filter 20 for composition. 
[0057] With the composition of drawing 7 , the output picture signal 115 from the low pass filter 20 for 
composition concerned will be outputted as a decode picture signal of the reduction picture of 1/2 by the 
wavelet decryption equipment of the 1st example concerned. 

[0058] Next, the wavelet decryption equipment of the 2nd example of the form of this invention operation 
is explained. 

[0059] In the case of the 2nd example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 While omitting composition for combining with the 
reduction percentage concerned at the time of reducing resolution, and decrypting the signal by the side 
of the high region in predetermined level from the composition of drawing 6 (deletion) It is smaller than 
the resolution to which the resolution of the high frequency component of the omitted side concerned is 
given with the above-mentioned reduction percentage, or considers as the equivalent, and a down 
sampler is arranged in the last stage, a decode picture is thinned outi and it is made to offer a final decode 
picture. 

[0060] The outline composition of the wavelet inverse transformation section 4 in the case of decrypting 



i/3 of the reduction pictvires of a subject-copy image in the wavelet deeryption equipment of drawing 1 as 
the 2nd example concerned is shown in drawing 8 . In addition, in the composition of this drawing 8 , the 
same directions sign as drawing 7 is given to the same component as aforementioned drawing 7 . 
Moreover, although the path by the side of each **** shown by the dotted line in drawing 8 is a path 
prepared in the usual wavelet decr3^tion equipment shown in drawing 6 , it expresses the omitted path 
with the wavelet decrj^tion equipment of the form of this operation. 

[0061] Here, as the 1st example of the above described, the signal 114 which the signal 113 outputted 
from the low pass filter 10 for composition of level 3 is equivalent to the reduction picture of the quadrant 
of a subject-copy image, and is outputted from the low pass filter 15 for composition of level 2 is 
equivalent to 1/2 of the reduction pictures of a subject-copy image. Therefore, reduction percentage of 1/2 
> Reduction percentage of 1/3 > If it uses that it is the reduction percentage of a quadrant, only the band 
component of 1/3 the need when there is nothing A bird clapper turns out easily that the band component 
of the H signal 112 for generating the picture of the same resolution as a subject-copy image and the band 
component of the LH signal 111 for generating the picture of the resolution of 1/2 are unnecessary. 
[0062] In order to generate the decode picture signal 118 of 1/3 of the reduction pictures of a subject-copy 
image, while omitting the composition for decr3^tLng the signal by the side of the high region in a level 1 
hke drawing 6 , and tJie composition for decrypting the signal by the side of the high region in level 2, it is 
made to form the down sampler 24 of 1/3 in the last stage by the 2nd example concerned, since it is such. 
[0063] Namely, in the wavelet inverse transformation section 4 of the 2nd example shown in drawing 8 , 
after being filtered by the low pass filter 10 for composition and the high-pass filter 12 for composition 
which a rise sample is carried out to the resolution of double precision with the rise samplers 9 and 11, 
and correspond further, respectively, as for the LLL signal 109 and the LLH signal 110, both band 
composition is made with an adder 13, respectively The inverse transformation of level 3 is completed by 
the processing so far. 

[0064] After the rise sample of the output signal of the adder 13 concerned is carried out to the resolution 
of double precision with the rise sampler 14, it is filtered by the low pass filter 15 for composition, and 
after a rise sample is further carried out to the resolution of double precision with the rise sampler 19, it 
is filtered by the low pass filter 20 for composition. 

[0065] The down sample (infanticide) of the signal 117 filtered by this low pass filter 20 for composition is 
carried out to 1/3 with the down sampler 24. 

[0066] By the 2nd example concerned, the output signal 118 from the above-mentioned down sampler 24 
will be outputted as a decode picture signal of the reduction picture of 1/3 concerned. 
[0067] The miniaturization of circuitry is attained, while the decode picture of the reduction picture of 1/3 
is not only generable, but curtailment of computational complexity is attained according to this 2nd 
example, since the rise sampler and the high-pass filter for composition of double precision for rise 
sampler [ of the double precision for H signal 112 ] and high-pass filter for composition, and LH signal 111 
become unnecessary, 

[0068] Moreover, since the high-fi'equency component which has the same resolution as the 
high-frequency component of the resolution of 1/2 and a subject-copy image by processing of the preceding 
paragraph is not compounded, a noise called aliasing does not generate the decode picture signal 118 
acquired by the wavelet decrj^tion equipment of the 2nd example concerned. 

[0069] Next, the wavelet decryption equipment of the 3rd example of the form of this invention operation 
is explained, 

[0070] Also in the 3rd example concerned, the wavelet inverse transformation section 4 of the wavelet 
decrj^tion equipment shown in drawing 1 Uke the 2nd example While omitting the coniposition which 
combines with the reduction percentage concerned at the time of reducing resolution, and decrypts the 
signal by the side of the high region in predetermined level firom the composition of drawing 6 It is 
smaller than the resolution to which the resolution of the high-fi-equency component of the omitted side 
concerned is given with the above-mentioned reduction percentage, or considers as the equivalent, and a 
down sampler is arranged in the last stage, a decode picture is thinned out, and it is made to offer a final 
decode picture. 

[0071] The outline composition of the wavelet inverse transformation section 4 in the case of decrj^ting 
1/5 of the reduction pictures of a subject-copy image in the wavelet decryption equipment of drawing 1 as 
the 3rd example concerned is shown in drawing 9 . In addition, in the composition of this drawing 9 , the 
same directions sign as drawing 7 and drawing 8 is given to the same component as aforementioned 
drawing 7 and drawing 8 . Moreover, although the path by the side of each **** shown by the dotted line 
in drawing 9 is a path prepared in the usual wavelet decryption equipment shown in drawing 6 , it 
expresses the omitted path with the wavelet decrj^tion equipment of the form of this operation. 
[0072] Here, as the 1st example of the above described, the signal 113 outputted from the low pass filter 



10 for composition of level 3 is equivalent to the reduction picture of the quadrant of a subject-copy image, 
and the signal 120 outputted from the low pass filter 15 for composition of level 2 is equivalent to 1/2 of 
the reduction pictures of a subject-copy image. Moreover, reduction percentage of a quadrant since the 
2nd example of the above described > Reduction percentage of 1/5 > If it uses that it is the reduction 
percentage of 1/8 Only the band component of 1/5 the need The band component of the H signal 112 for 
generating the picture of the same resolution as a subject-copy image, when there is nothing, A bird 
clapper turns out easily that the band component of the LH signal 111 for generating the picture of the 
resolution of 1/2 and the band component of the LLH signal 110 for generating the picture of the 
resolution of a quadrant are unnecessary. 

[0073] Since it is such, by the 3rd example concerned In order to generate the decode picture signal 122 of 
1/5 of the reduction pictures of a subject-copy image While omitting the composition for decrypting the 
signal by the side of the high region in a level 1 like drawing 6 , the composition for decrypting the signal 
by the side of the high region in level 2, and the composition for decrypting the signal by the side of the 
high region in level 3, it is made to form the down sampler 25 of 1/5 in die last stage. 
[0074] That is, in the wavelet inverse transformation section 4 of the 3rd example shown in drawing 9 , 
after the rise sample of the LLL signal 109 was carried out to the resolution of double precision by the rise 
sampler 9, it is filtered by the low pass filter 10 for composition and a rise sample is further carried out to 
the resolution of double precision with the rise sampler 14, it is filtered by the low pass filter 15 for 
composition. 

[0075] Then, after the rise sample of the signal 120 after filtering by this low pass filter 15 for composition 
is further carried out to the resolution of double precision with the rise sampler 19, it is filtered by the low 
pass filter 20 for composition. 

[0076] The down sample (infanticide) of the signal 121 filtered by this low pass filter 20 for composition is 
carried out to 1/5 with the down sampler 25. 

[0077] By the 3rd example concerned, the output signal 122 from the above-mentioned down sampler 25 
will be outputted as a decode picture signal of the reduction picture of 1/5 concerned. The miniaturization 
of circuitry is attained, while the decode picture of the reduction picture of 1/5 is not only generable, but 
curtailment of computational complexity is attained according to this 3rd example, since the rise sampler 
and the high-pass filter for composition of double precision for rise sampler [ of the double precision for H 
signal 112 ] and high -pass filter for composition, rise sampler [ of the double precision for LH signal 111 ] 
and high-pass filter for composition, and LLH signal 110 become unnecessary. 

[0078] Moreover, since the high-frequency component which has the resolution more than the resolution 
of 1/5 by processing of the preceding paragraph is not compounded, a noise called aliasing does not 
generate the decode picture signal 122 acquired by the wavelet decryption equipment of the 3rd example 
concerned. 

[0079] Next, the wavelet decryption equipment of the 4th example of the form of this invention operation 

is explained. 

[0080] In the case of the 4th example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 Arrange a rise sampler and a synthetic filter in the 
latter part of the aforementioned wavelet inverse transformation basic composition section 35, and 
generate a resolution resolution picture and a down sampler is arranged in the subsequent last stage, 
thin out a decode picture, and offer a final decode picture, and a rise sampler should raise [ resolution ] 
resolution for lengthwise or a longitudinal direction to double precision, and he constructs a rise sampler 
and a synthetic filter one, and ** them - ****** 

[0081] The outline composition of the wavelet inverse transformation section 4 in the case of decrjrpting 
2/3 of the reduction pictures of a subject-copy image in the wavelet decryption equipment of drawing 1 as 
the 4th example concerned is shown in drawing 10 . In addition, in the composition of this drawing 10 , 
the same directions sign as drawing 6 is given to the same component as aforementioned drawing 6 . 
Moreover, although the path by the side of the high region shown by the dotted line in drawing 10 is a 
path prepared in usual wavelet decryption equipment, it expresses the omitted path with the wavelet 
decryption equipment of the form of this operation. 

[0082] In the wavelet inverse transformation section 4 of the 4th example shown in this drawing 10 , by 
the rise sampler 26 of double precision, the rise sample of the decode picture signal 104 after the inverse 
transformation outputted from the wavelet inverse transformation basic composition section 35 is carried 
out to the resolution of double precision, and it is made with the decode picture signal 125 of the 
resolution of double precision. The decode picture signal 125 of the resolution of this double precision is 
further filtered in the low pass filter 27 for composition, and the decode pictiu-e signal 126 is acquired. 
[0083] Infanticide processing of the above-mentioned decode picture signal 126 is carried out with the 
down sampler 28 of 1/3 in the last stage. Thereby, the decode picture signal 127 of the resolution of 2/3 is 



OulpuLLed. 

[0084] In addition, in this 4th example, it is also possible to replace with the composition of 
aforementioned drawing 6 and to use the composition of drawing 7 for the wavelet inverse transformation 
basic composition section 35. Although the wavelet inverse transformation basic composition section 35 
which consists of composition of drawing 6 is especially used when reduction percentage is close to 1, it is 
desirable to separate from 1, and for reduction percentage to use the composition of drawing 7 , when 
close to one half. 

[0085] Next, the wavelet decryption equipment of the 5th example of the form of this invention operation 
is explained. 

[0086] The wavelet inverse transformation section 4 of the wavelet decryption equipment shown in 
drawing 1 arranges the rise sampler and the sjmthetic filter for acquiring the synthetic pictvire of a 
predetermined dilation ratio in the latter part of the aforementioned wavelet inverse transformation 
basic composition section 35, and it is made to raise resolution for resolution with a rise sampler to double 
precision in lengthwise or a longitudinal direction in the case of the 5th example concerned. 
[0087] The outline composition of the wavelet inverse transformation section 4 in the case of expanding 
resolution to the exponentiation of 2 and decrypting it in the wavelet decrj^tion equipment of drawing 1 , 
as the 5th example concerned, is shown in drawing 11 . In addition, in the composition of this drawing 11 , 
the same directions sign as drawing 10 is given to the same component as aforementioned drawing 10 . 
Moreover, although the path by the side of the high region shown by the dotted line in drawing 11 is a 
path which will be prepared in usual wavelet decr5n?tion equipment, it expresses with the wavelet 
decr5nption equipment of the form of this operation the path which is not estabUshed. 

[0088] In the wavelet inverse transformation section 4 of the 5th example shown in this drawing 11 , the 
rise sample of the decode picture signal 104 after the inverse transformation outputted from the wavelet 
inverse transformation basic composition section 35 is carried out to the resolution of double precision by 
the rise sampler 26 of double precision, it is further filtered in the low pass filter 27 for composition, and 
the decode pictiure signal 126 of the resolution of double precision is generated. 

[0089] Further, by the rise sampler 29 of double precision, the rise sample of the above-mentioned decode 
picture signal 126 is carried out to double precision, and it is made with the decode picture signal 128 of 
one 4 times the resolution of this. This decode picture signal 128 is further filtered in the low pass filter 
30 for composition, and the decode picture signal 129 is acquired. Thereby, the decode picture signal 129 
of one 4 times the resolution of this is outputted. 

[0090] In addition, although illustration is omitted iii this drawing 11 , if it lets the above-mentioned 
decode picture signal 129 pass in a rise sampler and a synthetic filter further, the decode picture signal of 
one 8 times the resolution of this will be acquired, and if it lets further the decode picture signal of one 8 
times this resolution of this pass in a rise sampler and a synthetic filter, the decode picture signal of one 
16 times the resolution of this will be acquired. Thus, if the processing which lets a rise sampler and a 
synthetic filter pass is repeated, the decode picture signal which expanded resolution the exponentiation 
twice of 2 will be acquired one by one. When what consists of the same composition can be used and it 
realizes by hardware, for example, when composition can be simphfied by pipeline processing and 
time-sharing processing and software realizes, the communalization of a filter factor of all synthetic 
filters is attained. 

[0091] Although the rise sampler arid the low pass filter for composition are arranged only to the low-pass 
side in this 5th example as shown in drawing 11 for example, when the signal by the side of the high 
region of the path shown by the dotted line in drawing is acquired by a certain technique What processing 
of a rise sample and the high-pass filter for composition is performed to the signal by the side of the high 
region concerned, and generates a decode picture signal by compounding the acquired signal with the 
signal by the side of low-pass [ aforementioned ] is possible. 

[0092] Moreover, although this was considered as multi-stage composition in the 5th example concerned, 
having used the rise sampler and the low pass filter for composition of double precision as 1 set as shown 
in drawing 11 As the 6th example, as shown in drawing 12 , the composition which arranges the rise 
sampler (the case of drawing 12 4 times as many rise sampler 41 as this) for raising to the target 
resolution at once and the low pass filter 42 for composition corresponding to it can also be taken. 
[0093] namely, In the wavelet inverse transformation section 4 of the 6th example shown in this 
drawing 12 , a rise sample is carried out to one 4 times the resolution of this, this picture signal 133 is 
further filtered by the 4 times as many rise sampler 41 as this in the low pass filter 42 for composition, 
and, as for the decode picture signal 104 after the inverse transformation outputted firom the wavelet 
inverse transformation basic composition section 35, the decode picture signal 134 of one 4 times the 
resolution of this is generated by it. 

[0094] In addition, composition Uke this 6th example cannot be overemphasized by that it can constitute 



similarly about resolution other than the 4 times concerned, 

[0095] Moreover, the filter of the same property as the low pass filter for composition which is the 
component of the aforementioned wavelet inverse transformation basic composition section 35 is used for 
the low pass filter 27 for composition of aforementioned drawing 10 . On the other hand, if processing in 
the latter part after the wavelet inverse transformation basic composition section 35 notes being the 
filtering processing to which resolution is expanded, it can arrange a filter simpler (for example, tap 
length is short) than the low pass filter for composition in the wavelet inverse transformation basic 
composition section 35 interior. In this case, it is effective in hardware cost (HAV cost) being reducible. 
[0096] Next, the wavelet decryption equipment of the 7th example of the form of this invention operation 
is explained. 

[0097] The decode picture to which the wavelet inverse transformation section 4 of the wavelet decryption 
equipment shown in drawing 1 expanded the rise sampler and the synthetic filter to the latter part of the 
aforementioned wavelet inverse transformation basic composition section 35 in the case of the 7th 
example concerned, and expanded composition ******** to multi-stage is generated, and a down sampler 
is arranged in the last stage, the decode picture is thinned out in it, and it is made to present it with a 
final decode picture further. 

[0098] The outline composition of the wavelet inverse transformation section 4 in the case of increasing 
resolution 8 part N time and decrypting it in the wavelet decryption equipment of drawing 1 , as the 7th 
example concerned, is shown in drawing 13 . In addition, in the composition of this drawing 13 , the same 
directions sign as each drawing is given to the same component as each aforementioned drawing. 
Moreover, although the path by the side of the high region shown by the dotted line in drawing 12 is a 
path which will be prepared in usual wavelet decryption equipment, it expresses with the wavelet 
decrj^tion equipment of the form of this operation the path which is not established. 
[0099] In the wavelet inverse transformation section 4 of the 7th example shown in this drawing 13 , the 
rise sample of the decode picture signal 104 after the inverse transformation outputted from the wavelet 
inverse transformation basic composition section 35 is carried out to the resolution of double precision by 
the rise sampler 26 of double precision, it is further filtered in the low pass filter 27 for composition, and 
the decode picture signal 126 of the resolution of double precision is generated. 

[0100] Further, by the rise sampler 29 of double precision, the rise sample of the above-mentioned decode 
picture signal 126 is carried out to the resolution of double precision, and it is made with iixe decode 
picture signal 128 of one 4 times the resolution of this. This decode picture signal 128 is further filtered in 
the low pass filter 30 for composition, and the decode picture signal 129 is acquired. 

[OlOl] Further, by the rise sampler 31 of double precision, the rise sample of the above-mentioned decode 
picture signal 129 is carried out to the resolution of double precision, and it is made with the decode 
picture signal 130 of one 8 times the resolution of this. This decode picture signal 130 is further filtered in 
the low pass filter 32 for composition, and the decode picture signal 131 is acquired. 

[0102] Infanticide processing of the above-mentioned decode picture signal 131 is carried out with the 
down sampler 33 of 1 part N in the last stage. Thereby, the decode picture signal 132 of the resolution of 8 
part N is outputted. 

[0103] In addition, although the aforementioned APPUA sampler and the low pass filter for composition 
are arranged only to the signal path by the side of low pass [ of a picture ] by this 7th example as shown in 
drawing 13 on the other hand, when the signal by the side of the high region of the path shown by the 
drawing middle point line is acquired by a certain technique A decode picture signal is also generable by 
performing processing which lets the signal by the side of the high region concerned pass to a rise sample 
and the high-pass filter for composition, and compounding the signal by the side of the obtained high 
region with the signal by the side of low-pass [ aforementioned ]. Moreover, an expansion picture 
predetermined with constituting this processing in multi stage can generate without limit. 
[0104] Moreover, the filter of the same property as the low pass filter for composition which is the 
component of the wavelet inverse transformation basic composition section 35 is used for each low pass 
filter for composition of drawing 13 . On the other hand, if processing in the latter part after the wavelet 
inverse transformation basic composition section 35 notes being the filtering processing to which 
resolution is expanded, it can arrange a filter simpler (for example, tap length is short) than the low pass 
filter for composition in the wavelet inverse transformation basic composition section 35 interior. In this 
case, it is effective in hardware cost being reducible. 

[0105] Next, the wavelet decryption equipment of the 8th example of the form of this invention operation 
is explained. 

[0106] In the case of the 8th example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 is made to carry out resolution conversion of the larger 
inverse transformation picture of resolution than the picture acquired with a predetermined resolution 



conversion scale factor with either or two or more combination of a digital filter, a down sampler, and a 
rise sampler. 

[0107] The outline composition of the wavelet inverse transformation section 4 in the case of reducing by 
1/3, time and decrypting resolution in the wavelet decryption equipment of drawing 1 , as the 8th example 
concerned, is shown in drawing 14 . In addition, in the composition of this drawing 14 , the same 
directions sign as each drawing is given to the same component as each aforementioned drawing. 
[0108] Although both the reduction percentage of 1/3 is mentioned as the example by the 8th example and 
2nd example of the above concerned, here As mentioned above, at the 2nd example, it is the reduction 
percentage of 1/2. > Reduction percentage of 1/3 It uses that it is the reduction percentage of > quadrant, 
only the band component of 1/3 the need when there is nothing The band component of the H signal 112 
which generates the same resolution as a subject-copy image, and the band component of the LH signal 
111 which generates the resolution of 1/2 are made unnecessary. 

[0109] However, in the case of the 2nd example of the above, since only pi/4 of bands are used, originally it 
will not be able to restore using the band to pi/3, and loss (slash portion in drawing 15 ) of the band of only 
pi/3 pi/4=pi/12 will arise, so that clearly [ in the frequency band view shown in drawing 15 ]. This is 
detected as loss of the sharpness of a decode picture. In addition, drawing 15 shows the band division 
property of the aforementioned LLL signal 109, the LLH signal 110, the LH signal 111, and the H signal 
112. Since this invention is carried out for the digital signal, in drawing 15 , a horizontal axis will show 
the high-frequency component, so that it approaches 0 and 2pi and it approaches a low-pass component 
and pi. 

[0110] Since it is such, by the 8th example concerned, that this problem should be conquered, the filter 
section 40 is formed 2/3 time, and it is made to realize resolution conversion which does not generate loss. 
[Olll] Namely, in the wavelet inverse transformation section 4 of the 8th example shown in drawing 14 , 
after being filtered by the low pass filter 10 for composition and the high-pass filter 12 for composition 
which a rise sample is carried out to the resolution of double precision with the rise samplers 9 and 11, 
and correspond further, respectively, as for the aforementioned LLL signal 109 and the LLH signal 110, 
both band composition is made with an adder 13, respectively. The inverse transformation of level 3 is 
completed by the processing so far. 

[0112] Moreover, after being filtered by the low pass filter 15 for composition and the high-pass filter 17 
for composition which a rise sample is carried out to the resolution of double precision with the rise 
samplers 14 and 16, and correspond further, respectively, as for the signal 135 and the LH signal 111 from 
an adder 13, band composition of these signals 114,136 is carried out with an adder 18, respectively. The 
inverse transformation of level 2 is completed by the processing so far. In addition, the frequency band 
which the signal 137 outputted from the adder 18 concerned has is equivalent to pi/2, as drawing 15 
shows. The signal 137 outputted from this adder 18 is sent to the filter section 40 2/3 time. 
[0113] In the filter section 40, the rise sample of the above-mentioned,signal 137 is first carried out to the 
resolution of double precision with the rise sampler 43 the 2/3 time concerned. The signal 138 by which 
the rise sample was carried out with this rise sampler 43 is filtered by the digital filter 44 corresponding 
to resolution conversion of the double precision for 3 more minutes. 

[0114] After that, the down sample (infanticide) of the filter finishing signal 139 acquired by filtering by 
this digital filter 44 is carried out to one 1/3 time the resolution of this by the down sampler 45, and it is 
outputted as a decode picture signal 140 by which the output signal of this down sampler 45 was reduced 
to one 1/3 time the resolution of this. 

[0115] Next, the concrete composition and concrete operation of the above-mentioned digital filter 44 are 
explained in detail below. 

[0116] Here, the digital filter usually has two or more filter factors (impulse response). These coefficient 
length is called tap length and what is shown by this filter factor group is called transfer function. 
Therefore, generally how this transfer fimction is decided determines the property of a digital filter. 
However, since this invention performs resolution conversion including a non integer of arbitrary 
rational-number twice in the target digital filter, a ringing and the noise of chess distortion may be 
generated. Therefore, it is necessary to set up the transfer function of the form which solved this. 
[0117] The transfer fiinction of the above-mentioned digital filter 44 is set to G (z), and this presupposes 
the transfer function for rise samples that the transfer function for GU (z) and down samples is expressed 
like the following formula (l) from GD (z). 
[0118] 

G(z) = GU(z) xGD (z) (1) 

In U<D, it is made the form of this formula (l) noting that it is U/D. times the resolution conversion scale 
factor of this. 

[0119] Next, each transfer function which is each composition of a formula (l) is given by the following 



formula (2) and the formula (3). 
[0120] 

GU(z) =l+z-l+z-2+z-3+ ... +z- (U l) (2) 
GD (z) =(l+z-l+z-2+z- 3+ ... +z- (D-l))/D (3) 

By the above, resolution conversion of the signal 137 after inverse transformation can be carried out by 
the filter section 40 2/3 time at the double precision for 3 minutes. 

[0121] in addition, it is also possible to carry out based on the aforementioned decode picture signal 104 
which is a perfect inverse transformation reconstruction picture, and to increase resolution conversion 1/3 
time, although it carries out based on the picture transformed inversely in the resolution of 1/2 as nearest 
larger and scale factor than the resolution conversion scale factor of 1/3 and is made to carry out 
resolution conversion of this at the double precision for 3 minutes by the 8th example - obvious - it is . 
However, when it usually says from the point of simplification of computation, as for the inverse 
transformation picture before resolution conversion is carried out, it is desirable that a resolution 
conversion scale factor is most transformed inversely for a near scale factor more greatly than the picture 
acquired with a predetermined resolution conversion scale factor. 

[0122] Moreover, the composition of the 8th example has the advantage which removed redundancy, the 
case where this usually carries out U/D twice as many resolution conversion as this • the picture of one U 
times the resolution of this - once generating this a middle picture carrying out - further it is 
because the vast memory which memorizes a U times as many picture as this in that case is needed 
although resolution conversion is carried out at 1/D and a U/D twice as many final picture as this is 
acquired However, by the 8th example concerned, there is the featxire which can be omitting redundancy 
completely by preparing the digital filter doubled with the U/D twice as many resolution conversion scale 
factor as this. 

[0123] Next, the wavelet decryption equipment of the 9th example of the form of this invention operation 
is explained. 

[0124] In the case of the 9th example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 is made to carry out resolution conversion of the larger 
inverse transformation pictvire of resolution than the picture acquired with a predetermined resolution 
conversion scale factor with either or two or more combination of a digital filter, a down sampler, and a 
rise sampler. 

[0125] The outline composition of the wavelet inverse transformation section 4 in the case of reducing by 
1/5 time and decrypting resolution in the wavelet decryption equipment of drawing 1 , as the 9th example 
concerned, is shown in drawing 16 . In addition, in the composition of this drawing 16 , the same 
directions sign as each drawing is given to the same component as each aforementioned drawing. 
[0126] Although both the reduction percentage of 1/5 is mentioned as the example by the 9th example and 
3rd example of the above concerned, here As mentioned above, at the 3rd example, it is the reduction 
percentage of a quadrant. > Reduction percentage of 1/5 > It uses that it is the reduction percentage of 1/8. 
only the band component of 1/5 the need when there is nothing The band component of the H signal 112 
which generates the same resolution as a subject-copy image, the band component of the LH signal 111 
which generates the resolution of 1/2, and the band component of the LLH signal 110 which generates the 
resolution of a quadrant are omitted as unnecessary. 

[0127] However, in the case of the 3rd example of the above, since only pi/8 of bands are used, originally it 
will not be able to restore using the band to pi/5, and loss (slash portion in drawing 17 ) of the band of only 
pi/5-pi/8=3pi/40 will arise, so that clearly [ in the frequency band view of drawing 17 1. This is detected as 
loss of the sharpness of a decode picture. 

[0128] Since it is such, by the 9th example concerned, that this problem should be conquered, the filter 
section 49 is formed 4/5 time, and it is made to realize resolution conversion which does not generate loss. 
[0129] Namely, in the wavelet inverse transformation section 4 of the 9th example shown in drawing 16 , 
after being filtered by the low pass filter 10 for composition and the high-pass filter 12 for composition 
which a rise sample is carried out to the resolution of double precision with the rise samplers 9 and 11, 
and correspond further, respectively, as for the aforementioned LLL signal 109 and the LLH signal 110, 
both band composition is made with an adder 13, respectively. The signal 135 equivalent to the resolution 
of a quadrant is generated by the processing so far. In addition, the frequency band which the signal 135 
outputted fi-om the adder 13 concerned has is equivalent to pi/4, as drawing 17 shows. The signal 135 
outputted from this adder 13 is sent to the filter section 49 4/5 time. 

[0130] In the filter section 49, the rise sample of the above-mentioned signal 135 is first carried out to one 
4 times the resolution of this with the rise sampler 46 the 4/5 time concerned. The signal 141 by which the 
rise sample was carried out with this rise sampler 46 is filtered by the digital filter 47 corresponding to 
4/5 more time as many resolution conversion as this. 



[013 i] Alter uiat, the down sample (infanticide) of the filter finishing signal 142 acquired hy filtering by 
this digital filter 47 is carried out to one 1/5 time the resolution of this by the down sampler 48, and it is 
outputted as a decode picture signal 143 by which the output of this down sampler 48 was reduced to one 
4/5 time the resolution of this. 

[0132] In addition, what is necessary is just to calculate the transfer function of the above-mentioned 
digital filter 47 according to the formula (l) mentioned above, a formula (2), and a formula (3). However, 

in the case of this 9th example, it is U<D in U= 4 and D= 5. 

[0133] Next, the wavelet decryption equipment of the 10th example of the gestalt of this invention 
operation is explained. 

[0134] In the case of the 10th example concerned, the wavelet inverse transformation section 4 of the 
wavelet decryption equipment shown in drawing 1 is made to carry out resolution conversion of the larger 
inverse transformation picture of resolution than the picture acquired with a predetermined resolution 
conversion scale factor with either or two or more combination of a digital filter, a down sampler, and a 
rise sampler. 

[0135] The outline composition of the wavelet inverse transformation section 4 in the case of reducing to 
the double precision for 3 minutes, and decrypting resolution in the wavelet decrjrption equipment of 
drawing 1 , as the lOth example concerned, is shown in drawing 18 . In addition, in the composition of 
this drawing 18 , the respectively same directions sign is given to the same component as each 
aforementioned drawing. 

[0136] In the wavelet inverse transformation section 4 of the lOth example shown in this drawing 18 , the 
decode picture signal 104 after the inverse transformation outputted from the wavelet inverse 
transformation basic composition section 35 is sent to the 2/3 time filter section 40 of the same 
composition as the case of aforementioned drawing 14 . 

[0137] The rise sample of the decode picture signal 104 by which inverse transformation reconstruction 
was carried out to the last in the above-mentioned wavelet inverse transformation basic composition 
section 35 in the filter section 40 the 2/3 time concerned is carried out to the resolution of double precision 
with the rise sampler 43, and the rise sample signal 144 is filtered by the digital filter 44 corresponding to 
resolution conversion of the double precision for 3 more minutes. Then, the down sample (infanticide) of 
the filter finishing signal 145 from this digital filter 44 is carried out to one 1/3 time the resolution of this 
by the down sampler 45, and it is outputted as a decode pictiu-e signal 146 reduced to the resolution of the 
double precision for 3 minutes. 

[0138] Next, the wavelet decr3^tion equipment of the 11th example of the gestalt of this invention 
operation is explained. 

[0139] In the case of the 11th example concerned, the wavelet inverse transformation section 4 of the 
wavelet decrj^tion equipment shown in drawing 1 is made to carry out resolution conversion of the larger 
inverse transformation picture of resolution than the picture acquired with a predetermined resolution 
conversion scale factor with either or two or more combination of a digital filter, a down sampler, and a 
rise sampler. 

[0140] The outline composition of the wavelet inverse transformation section 4 in the case of expanding 
resolution by 5/3 time, and decrypting it in the wavelet decryption equipment of drawing 1 , as the 11th 
example concerned, is shown in drawing 19 . In addition, in the composition of this drawing 19 , the 
respectively same directions sign is given to the same component as each aforementioned drawing. 
[0141] In the wavelet inverse transformation section 4 of the 11th example shown in this drawing 19 , the 
decode picture signal 104 after the inverse transformation outputted from the wavelet inverse 
transformation basic composition section 35 is sent to the filter section 50 5/3 time. 

[0142] The rise sample of the decode picture signal 104 by which inverse transformation reconstruction 
was carried out to the last in the above-mentioned wavelet inverse transformation basic composition 
section 35 in the filter section 50 the 5/3 time concerned is carried out to one 5 times the resolution of this 
with the rise sampler 52, and the rise sample signal 147 is filtered by the digital filter 53 corresponding to 
5/3 more time as many resolution conversion as this. Then, the down sample (infanticide) of the filter 
finishing signal 148 from this digital filter 53 is carried out to one 1/3 time the resolution of this by the 
down sampler 54. By this, the decode picture signal 149 expanded to one 5/3 time the resolution of this 
will be generated. 

[0143] Here, the transfer function of the digital filter 53 used by the 11th example concerned is explained. 
[0144] Since it is U>D in the case of this 11th example, as a transfer function of a digital filter 53, the 
transfer function of the formula (2) stated by the example of the aforementioned octavus and a formula (3) 
cannot be used. Therefore, it is made to take the composition of the following formula (4) by the 11th 
example concerned, for example. This means what is expressed with the multiplication of the transfer 
function of a pixel repeat (it is also called the 0th hold). 



[0145] 

G(z) =GU(z) xGU(z l)/U (4) 

However, GU (z) is expressed with the following formulas (5) and a formula (6). 
. [0146] 

GU(z) =l+z-l+z-2+2-3+ ... +z' (U l) (5) 
GU(z-l) =i+z+z2+z3+ ... +z (U-1) (6) 

The result of a formula (4) means linear interpolation after all. Because, in the case of U= 2, it is set to 
G(z) =(l+z) (l+z-l)/2= (z+2+z-l) / 2, and it is shown, for example, that this is linear interpolation clearly 
since the degree of a filter is the 3rd order and coefficients are (l/l, 1/2). [ 2 and 1 ] U " the result same 
also except two ■ a bird clapper - obvious it is . 

[0147] As mentioned above, in the gestalt of this invention operation, it is possible to decode the picture 
which is generated in process in which a decryption machine (decoder) performs wavelet inverse 
transformation and by which band division was carried out in the resolution of an arbitrary rational 
number. In other words, it is possible to realize conventionally the wavelet decryption accompanied by the 
resolution conversion reahzed only by the exponentiation of 2 according to the gestalt of this operation. 
Therefore, it is possible to be able to memorize and display the picture by which it was not influenced by 
the constraint by the side of a terminal, and resolution conversion of the arbitrary rational number 
concerned was carried out as the result at for example, an electronic stiU camera, a printer, etc., and to 
extend sharply the use use to various kinds of products. 

[0148] It is possible to cut down computational complexity by omitting the high-frequency component of 
the following given with reduction percentage from the process of a decryption here in reduction. 
Therefore, it leads to the decrease of cost at the time of hardware -izing. Furthermore, since generating of 
aliasing can be prevented by the shutout of a high region, it is effective in the ability to also acquire a high 
definition decode picture. 

[0149] On the other hand, in expansion, the wavelet inverse transformation basic composition section can 
be prepared, and the wavelet decryption accompanied by resolution conversion can be realized to it by 
arranging a rise sampler, the low pass filter for composition, and a down sampler according to a 
predetermined resolution conversion rate in the latter part. Moreover, there is an effect which cuts down 
calculation cost and hardware cost by arranging the low pass filter for composition simpler than this 
wavelet inverse transformation basic composition section, maintaining the quality of image of a decode 
picture. 

[0150] Moreover, it is that there is no constraint in a wavelet coding equipment side as a matter common 
to the form of all operations of this invention. Therefore, the coding bit stream generated with the usual 
most general wavelet transform and usual wavelet coding equipment is inputted, and it is effective in the 
ability to acquire the wavelet decode picture accompanied by resolution conversion of an arbitrary 
rational number. 

[0151] Moreover, since processing by each composition part of a rise sampler, a digital filter, and a down 
sampler is added to this, a predetermined resolution resolution picture generates based on the picture by 
which decode was carried out by performing wavelet inverse transformation to the larger predetermined 
number of level than the resolution made into the purpose according to the form of this operation and 
redundancy is omitted, it is effective in a hardware scale or computational complexity being reducible. 
[0152] 

[Effect of the Invention] In the wavelet decryption equipment and the method of this invention On the 
occasion of wavelet inverse transformation, it was made to perform rise sampling, down sampling, and 
synthetic filtering in adaptation according to the predetermined resolution conversion scale factor, 
Moreover, the thing been made to perform rise sampling and synthetic filtering until the synthetic picture 
of ^ a dilation ratio predetermined in the latter part of wavelet inverse transformation was acquired, 
Moreover, the larger inverse transformation picture of resolution than the picture acquired with a 
predetermined resolution conversion scale factor in the case of wavelet inverse transformation By having 
been made to carry out resolution conversion with either or two or more combination of digital filtering, a 
down sampling, and a rise sampling Decoding (decryption) of the picture signal by which wavelet 
transform was used for the conversion method and compression coding was made is enabled in the 
resolution of an arbitrary rational number, without being influenced by the constraint by the side of a 
terminal, as the result For example, it is possible to enable it to perform efficiently storage and display of 
the so-called thumbnail picture used abundantly by the electronic still camera, the printer, etc. or the 
picture (picture reduced or expanded) which carried out resolution conversion of the subject copy image, 
and to extend sharply the use use to various kinds of products. 

[0153] Namely, since a screen display of it can be carried out according to this invention, using as a 
thumbnail pictxure or a reduction picture the band picture memorized in the image memory if needed, it is 



efiective in the increase in efficiency of processing being realizable by communalizing the process which 
generates a band division picture, and the process to encode. Therefore, since the circuit which generates 
a thumbnail picture etc. does not extraordinarily have the need, there is an effect of curtailment of a 
hardware scale. Furthermore, the coding bit stream of many pictures can be made to memorize and hold 
at this external storage by adding external storage to this invention equipment, for example, and making 
a. coding bit stream memorize and hold at this. Moreover, since it is beginning to read the coding bit 
stream of a thumbnail picture to see since it is not necessary to make a thumbnail picture or a reduction 
picture always memorize and hold at an image memory, or a reduction picture at any time, it is decrypted 
and should just carry out a screen display from external storage, there is an effect whose use efficiency 
improves. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block circuit diagram showing the whole wavelet decr3^tion equipment composition 
of the gestalt of this invention operation. 

[Drawing 21 It is the block circuit diagram showing the whole wavelet coding equipment composition 
corresponding to the wavelet decryption equipment of the gestalt of this invention operation. 
[Drawing 31 It is the block circuit diagram showing the basic composition of the usual wavelet transform 
section (to level 3), 

[Drawing 4l It is drawing showing band division (division level =2) of a two-dimensional picture. 
[Drawing 51 It is drawing showing each band picture at the time of carrying out band division (division 
level =2) to an actual picture. 

[Drawing 6l It is the block circuit diagram showing the basic composition of the usual wavelet inverse 
transformation section (to level 3). - 
[Drawing 7l It is the block circuit diagram showing the composition of the wavelet inverse transformation 
section accompanied by 1 time [ for a exponentiation ] as many resolution conversion of 2 as this as the 
1st example. ... 

[Drawing 8l It is the block circuit diagram showing the composition of the wavelet inverse transformation 

section accompanied by 1/3 time as many resolution conversion as this as the 2nd example. 

[Drawing 9l It is the block circuit diagram showing the composition of the wavelet inverse transformation 

section accompanied by 1/5 time as many resolution conversion as this as the 3rd example. 

[Drawing lOl It is the block circuit diagram showing the composition of the wavelet inverse 

transformation section accompanied by resolution conversion of the double precision for 3 minutes as the 

4th example. 

[Drawing 111 It is the block circuit diagram showing the composition of the wavelet inverse 
transformation section accompanied by resolution conversion of twice [ exponentiation ] 2 as the 5th 
example. 

[Drawing 12l It is the block circuit diagram showing the example of composition of the wavelet inverse 
transformation section accompanied by 4 times as many resolution conversion as this as the 6th example. 
[Drawing 13l It is the block circuit diagram showing the composition of the wavelet inverse 
transformation section accompanied by N time as many resolution conversion of 8 part as this as the 7th 
example. 

[Drawing 141 It is the block circuit diagram showing the composition of the wavelet inverse 
transformation section accompanied by 1/3 time as many resolution conversion as this as an example of 
the octavus. 

[Drawing 15l It is drawing showing the frequency band in the case of the 2nd example. 

[Drawing 16l It is the block circuit diagram showing the composition of the wavelet inverse 

transformation section accompanied by 1/5 time as many resolution conversion as this as the 9th example. 

[Drawing 17l It is drawing showing the frequency band in the case of the 3rd example. 

[Drawing 18) It is the block circuit diagram showing the composition of the wavelet inverse 

transformation section accompanied by resolution conversion of the double precision for 3 minutes as the 

10th example. 

[Drawing 19l It is the block circuit diagram showing the composition of the wavelet inverse 
transformation section accompanied by 5/3 time as many resolution conversion as this as the 11th 
example. 

[Description of Notations] 

1 Entropy Decryption Section 2 Reverse Quantization Section 3 Transform Coefficient Reverse Scanning 
Section, 4 Wavelet inverse transformation section 5 Wavelet transform section, 6 Transform coefficient 
scanning section 7 Quantization section 8 Entropy -code -modulation section, 9, 11, 14, 16, 19, 21, 26, 29, 
31, 43 The rise sampler of double precision, 10, 15, 20, 27, 30, 32, 42 The low pass filter for composition. 



12, 17, 22 High-pass filter for composition 13, 18, 23 Adder, 81, 85, 89 Low pass filt;er for analysis 82, 86, 
90 The high-pass filter for analysis, 35 Wavelet inverse transformation basic composition section 83, 84, 
87, 88, 91, 92 A 1/2 time as many down sampler as this, 24, 28, 45, 54 25 A 1/3 time as many down 
sampler as this, 48 A 1/5 time as many down sampler as this, 33 1 part N time as many down sampler as 
this 41 46 A 4 times as many rise sampler as this, 40 2/3 time filter section 44 The digital filter doubled 
with 2/3 time as many resolution conversion as this, 49 4/5 time filter section 47 Digital filter doubled 
with 4/5 time as many resolution conversion as this 50 5/3 time filter section 53 Digital filter doubled with 
5/3 time as many resolution conversion as this 52 5 times as many rise sampler as this 
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• »f)i«:iii*feiiSfs*s* (PDA) , ry 



(5) 

[0 0 14] mitvitt. *^?go^>3.-yu'2/ h«^^b 

[00151 znmi »c^-#-*«igiiife(D?i?fsw "> ii- 
T/i-s' h«#ik3se«, ??-§-^tt-5' h;^ h y-Ai 0 0 
h n f-^^-fki-S^ V ^ o f-«-^^b^ 1 t . 

m^^m^ 1 0 1 ^mm^it Lxgem^is i o 2 ^i^ta 

■r 5iS>4^{tS|J 2 t , gfift^lS: 102 SrBf3£ro*j£-c;^ 
dr-y-Vi/LTafeO«^xfc^t^^^l 0 3=^i*W1-53? 

1 0 3SriS»^JfeLXtt-§-iii^l 0 4«r«-r5^;:n->^u 

[00161 i Mci^^\cm.m-ri> t. ^^^^ h n 
i^^~/\^x<9mtii^intcn^{ty^y hy-Ai 0 0 

[0017] mM^^t^ 2 (4, ^ h n f-a-^^tgp 1 

icjiiQ'^^^t^tixmti^titiAi-^mmii 0 1 ^jfi* 

[0 0 18] ^lfe#«;^:SrY = >'j5^§|5 3tt, m^^it 

[0 0 191 '>=^-yi^-yhm^m^4a. ^^^mi 
0 3 i:mmi^Lxm^mm^m^n^ 1 0 4 ?t«-t- 

[0 0 2 0] rrt?. ^mmmm<omm<D^z.i—:fuy 

40 [0 0 2 1 1 *|IMcoff$ffiro"?3^-:/i/s/ h^^-ft^S 
fc4B tt 5 ±iattS^afcfg*cDAi^af ^i^sas w Si) w 

vMwmM<r>ii.^<ommLxmm^-^^^x^xT\mm 
[00221 ia2{ctt, w^<r)^z^—-:f\^y ym%{c^ 

[0 0 2 3] m2\z.7r^-t'^ ^-■:fyyy VX^^\'^^m.\t. 
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[0 0 2.41 b^m^5(4. AtS^MzM 

10 0 2 51 mi-itunt. ^mmmy^^^=^>'<^^6 
1 0 8 >ttiitJi-?>o ta^. Msaig 1 <r>mmi-im 2 

[0026l^>'hn e-^W#'fkgp 8 14. S^-ftSB 7 

fe«i^&$nfc*^^b^SiS: 1 0 8 \zmm€>^iy h D 
< . MiBig 1 h o t"-«#{t;Si5 1 T-©iaa 

tt, S^3:vbDif-^-§-'ft:gp8-coi!iSi:>it*£;LTi/> 
10 0 2 71 gi3»::«, ji^©!?3i-y^s' h^ife^aa 

{c^tfT^>5;i^ r4x5-2i!k7c(ctt3S-f-Sr i:T?2j5:7E 

(0 0 2 81 03lc*5(,>t:, A;^iii»ft-^1 0 5(4. % 
•f ^Wffl a 7 /W^ 8 1 1 ^Wffi/N'l' /-^^^ 7 w /I' 
^82 <!:{cJ:oT«lS:J>»J$tb, #fetvfc<glgc{|iJ(Offi# 

3, 8 4{CJ;oT»«S*s^i^^•i^2:^>©lfgf^cra?|;0^ 

[0 0 2 91 ±iay!>>'f-V7'7 8 3, 8 4;i^P)Wft-§- 
5 fe. ig;*^«ycc>«-i-J4:»-*Tffl n-^^;^ 7 -c /u^ 8 5 i: 
7 ^ 8 6 i J; o T $ 

^/'?V-!^>'7•7 8 7, 8 8(Cj:o-C«|»S*S^:ixm2 

[0 0 3 01 ±l5^^>i7V-!h:/r78 7, 8 8 A^tjcDM;^ 

9 i^^ffffl/^^-'^•^7-^y^^? 9 0{:iJ;oT$ 

iJ-vr^Sl, 92}Cj;o T^^Sii^^ 2 1 



10 

[0 0 3 11 z.(n>i^ofiiV^n.^'^-&(r>v-<iv-^x'^oz. 

'</l'3*-C-^J^^>#JLfc(fe*. LLL^f-§-10 9, LL 
mi-^l 1 0, LHft^l 1 1, H^-^-l 1 2;5S*^$ 
^^XV^5r t%*LTI/^-5„ ±iaLLLft-^10 
9-^LLHfi-8-l 1 0<OL<±{&«c^5J-Cfc5r tSr^ 

10 [0 0 3 2112141^(4, U-</l'2*-e2?):7£Pi^^«*S 

com 4 X(r> L&tJ5H««|Efel4 1 2i:5c«-§-«rfeofc|21 3 
t(4S^<CSo l214tp(©LL(47k^- 
(CL ({£^) T-fcSrt, LH(47k¥j5£^>;4SH 

fc. li|tf(DX_s I ZE(4aie*i6i vxjj^) <n>imB. 
Sr, Y_S I ZE(47k¥*|S] (Y*l6l) ©»?^«SrSc?fe 

[0 0 3 31 •t-/j:*3*)r«El4(cfcv>-C, 2j3(:5cwmii 

T% L Lfig;^)-(4, W-</i'2(D^®:5>#J (7K¥ • fiit::^ 
1*1) ICJ;9H{C4 0WJ*:J>LLLL, LLHL, LLL 

[0 0 341 11 5 (C(4, m 4 (0««^#|^||^(Djii^(C 

[0 0 3 51 m 6 izi-i. Mm&^m<DW)i^^nt> 
[0 0 3 61 m3xmmvtz<^:r.-z^u-y h^m^nm 

t)Xh^^mm^^ (LLLfg-§-l 0 9, LLHit^l 

1 0. LHft-^l 1 1> Hft#l 1 2) (4. "m^^^-- 
-fvy vrnmSkm^m^U 3 5 (cA;^)t- S ^TLL 
Lm#l 0 9i5:U5LLH{f-§-l 1 Ot)i. ^i\,^tlT 

•^^V7"79, ii{cj:oT2 i§(73^ifeg{cr s/ViJ- 

40 /U$tv6„ 

(0 0 3 71 Ji|aT3/7°f->7'7 9(CTLLLm-§-l 0 
9 T 3' - VT'-'U L T4j5g ^ tufcfi-g-(4'a-fiKffl a 

^fi^^ 1 0(j:J;!9, ^fc, Ts/T'f-i^T'^ l l (CT 
LLmi-^-l 1 0S:Ts'7°■^^>'7•>'^L-C^^$^^fc^t•§■ 
(4^^ffl^^'f^-«:5^7^-/u^ 1 2(CJ;oX, ^tt^'ix^^- 
/V-^ y V^$tvT*D^ 1 3 (CMt>ix5o 
[0 0 3 81 1 3 T'(4, i^#W{t-^<^«lg-a-^1- 

?), rr^T'OiaatcJ;!?, ±|E^-^/W3roii^^ife^5^ 

50 (00 3 91 £iTll«l(C, ±J£(7)*3!aSr V"</l^ 1 4 -CH 
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II 

[0 0 4 0] irf£t>-h. tim^i 3wm;^{t-i-»i. Mtc 

y^^tl-T^iP^S 1 8 icmbix^o 
[0 0 4 1] LHfl^l 1 Ty-f'^^^rfy 

[0 04 21 iPjIISl 8-ett, •&J*ffla-/^•^7^>'^^ 

[0 0 4 3] rroAp^^i 8roHi:^ft*tt. SfcTs/r 

[0 044] Sfc, Hft#l 1 2»1, T yrf'tl^Zf'? 2 
l(cJ:o.T2f&(D«|^a(^Ts'7'•»^v^/^^^^fcm. ^ 

fiefflW^^;^7-t-/U^ 2 2lCT7-f/W^ y >':/Sixr)5P 
^S2 3fCi^bix-5„ 
[0045] *PJSlS 2 3 -e-fi£fflo-X^ 7 

2 0 t-^^m^^4^<y^y ^ /i^-^ 2 2d^tcOi^^rom-§-?r 

[0 0 4 6] ut±;ss, m-^<oc':r.—^\yy v^^mmR 

[0 0 4 7] SkT. ±iELfcl>3.-7'^y h^f^^bSO? 
[0048] :ifi^mnm<oWM(DW, 1 (^Aflr^cD o^- 

[0 049] ai^n 1 (DM.i^m<^m^. m i i-^j^ ufc 

[0 0 5 0] UlTlctt, SI^BlcD*^0iJir LT. JUl 
2 O-^^^^c^ 1 (D^/hiij^^«-§-^k-r 5 oL-y 
l^s/ b«#{k«il<OSlltSfll^Sr^-r. Ill 7 tr-esj-cj*; ± 

iSJ[liii^<73 2(D-<t^^(0 K^^/hiMj^W-^ajt L-T, 

h^^^SC»«IB&«fi£5r*L-CV^S. /£t3, rcD|l|7W 
«fig»C*5l,^T, MfBia 6 i PI 6 t IrI- 



^<\MW.\z.\-m\'iht\,x\'^^mk-Qhi,i)^. ^mm<Dm 

[00 5 1] Ty:f-\)->y7 9X'2iS\CTy^ 

(^^y^/i-f) 1 o*-t>a:^$ix5m#i i stt, fE 

(c5E-<fc!ttP^«^t>i5iii^<o4^j-» 1 (om^mmcm^-t 

/^T^y^nv^ 1 5*^^tti;^j$ix5m#i i 4«:, ISiB^ 

«{c*3V>T. JgH^w^JxIi 4 5>cD 1 w^/hHmSr»5 
-g-^ffln— 1 Oroill:^m#?r^ 

t?l±l-tir{iJ:< , Sfc, J^ili«<D^Jx«2^(^li^i^/hili 
^^#^>/ctolc«4'a-fiS;fflD-yN";^7-f>'U^ 1 5 0ttl;'3{f 

# r 1 2 tt. 4 1 . 2 ^<^) 1 <?5«|/J^ll««0(pItKZ)« 

II 1 CO Jrft^'JX'fi. J^.li^w 2 1 (om'Vm 

^|<Dm#®^f«^l 1 5S:^j5gt-5^fw, 121 6 O J; 5 

[00 5 2] 1-/<c^-t>i2i 7 {c^-TB 1 n^'^m<ry ti ^— 

•:f\^yVm^^UA\Zio\,^X^ LLLff-§-l 0 QSO^L 
L Hff 1 1 0 tt. -tiX^ttr y rf - 9 , lit:: 

J:oT2fg<?^^^*i-Ts/7°■!^>'7'>'^$^^, $?>tc^tu 

Si 3tcT^#w{B^*5««'a-^$ix?>o rr*-e<^)«!i 

[0 0 5 31 a^iOPlfSi 3«W;^iff^tt, MlcTs/:/ 
f-vy^ 1 4{CT2fg«««aE^^:Ts'7•f■V7•/^$4^fc 
-^^fflo— 1 StCT^^-zU^ y v^'^ 

[0 0 5 4] LHm#l 1 Ts/^f-^y^ 

1 6Ki:^X2m^mmmicT-yy'f-:^y'ji':^Mc'4k. 
^^^''^^ ^<::^y -< f^^ 1 7(CT7^/U^' y Vi^^tvT 

40 mn^is\:imhi\,i>o 

[00 5 5] limm 1 8 -C'tt. -g-^ffl C3 -yN";?. 7 ^ /U^ 
1 5 ^:'&fi£ffl>'^'C/^;^7w/^^ 1 7*»fe<0M#<0ft-§-<^ 

(0 0 5 61 wO:5DgSl 8(Dtil;'3{f-§-tt. Mt-Ts'T' 
f-vt/^ 1 9 (CT 2m«)#P««f-T s'7'1^•>'r>'^$^^fc 
-^figffla— 2 OtC-C7^/u^ y 

[0 0 5 7] |1I7(D«^T'H, ^l^-g-^ffln-yN";;^^^ . 

so fi'tf2ot)^h(r>mtsm^m^ii^i>^.'^Wi.'mio>McW- 



t$ m 2000-1 25294 (P2000-1 25294A) 



13 

[00 5 8] m^. ^^mmmmmo^m 2 (DM:Wm<o 

(00 5 9] 2 roAf*:^SJ(D*^, H 1 {Ctt Ufc ^ 

[0 0 6 01 mSfCtt, S^m2<73*«c^Ji: L-T. 131 
g|54«OStltS1S^$r*1-<, T'ifc. r<?3l218 W«5£(Cfc-V^ 

T, Buiam 7 1 iri D«^s*{-tti2i 7 1 lIl-cD^g^^9■§• 

[00 6 1] i r-e. Sufsn 1 <DMr»mxm-<fcmi,^. 

1 1 3 4^><^ 1 (Dm^mmcm^ * 

fc, U^/W2<7D-&^ffla— 1 5*^tjW;/3$ 
ixSm 1 14 (iHBI^O 2 ^(^ 1 0«g/hpj^(cffiS-t- 
■&„ Lfc^SoT, 2 5>W1(D^/Jn^ > 3^<DlC0^/h 

* > 4:»-c5 i«i^/h*TfcS;ii:^*iJ^-rixtf, 3^ 
' © 1 roffiF*S^:J^ L*>)K^Sil^^»^{ii|±. PI DA? 

^Sroili^S:^fig-t-5fc*(OHm^l 1 2(D^m^'A 

2^>oi(D^^a(D®^sr^fig-rsfctocoLHm^ 
mm^<D3^coi(Dm'hm^<Dm.-^mi^m^i 1 8 

^^^■t"5fci6{i, lil6(7)i5iwU-</H-C'CCiiSJ6^ffi!)0 

Sfl-^tc 3^(^ 1 W^^l^ 2 4 Sri2:»t 5 J; 5 U 

[006 3] -f/f ?D*>|11 8 \Z7f:i-m 2 (O^W-mn ^ 31- 
yi/S' biJ5^m§P4{C*3l/^T. LLLjI-§-l 0 9SI^L 
L Hff ■§■ 1 1 0 (1, ^tV^'tuT 5/ T'f - ^'T"^ 9 , 1 1 

J;oT2^g(D«?^^^cT3'7•■»^v:^/^^ti^, 

3\zxn^(D^i$.-^i^t^k^fi^o :L:L%X(D^m 

[0 0 6 4] ^mMm^i3<r>ditsm^ii.. rs'T'f-v 
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1 4{C-C2f&ro^^S{CTs/7°f->'y/l'$tlfc^. 

H{cTy7°lJ-v:/7 I 9tcT2fgo)5|^S(cTs'7°l^:y 
[0 0 6 5] ^<D^j^mo—^<:^y -< ^i^-? 2 o\z.xy -{ 

/P^ y :/:/$tlfdf^l 1 71*. ^^!>^1h>'y^7 2 4iC 

[0 0 6 6] mmm2(DMP^mxt-i. ±my'>i^^>:f 

10 7 2 4^>e5Wtb;^fS#i 1 8^5. S^Sr^-co i<^ffi/h@i 
[00 6 7] :z<o^2<oMc^m\^i:fi\-S.. 3ii}(r>i(r>m 

i?, LHm^l 1 im0 2m<nT-y^'9-l^:fyRXf^^ 
^<:^y ^ n^^ ^i^^ictj: 5 cot? . H-g[l:©giJM:iS 

[0 0 6 8] ^mm2(DMi^m<Di;=.L-y\yy V 

20 wja;a{cJ;o-C2:»-©l<o^^#S(OiSl^^£:»-tJ!SB'6fei 

^ y T ^ t V ^ o / X;iS5l^-t- 6 r ;6S*Ev 
[00 6 9] JSfclc. *^?g^roj|^^ro^3 0:ftf*:«RJO 

[0 0 7 0] mmm3(DM.^Wct^^^Xh. W,2<D^^ 

[0 0 7 1] 0 9lC»i, a^||-3co*«:0ijt UX. mi 
(D^s.—'fVy h«-§-'fk^gtC*3l>TISiii^©5^J-(01 

T, S{ri5ia7su!ia8 i:iii:^fli^g^jc(*@7&o«ia8 

i^y hm^itmm.ici-mi-fhiix\>^^B^xhi>f)K 

[0 0 7 2] r r T% miffi^ 1 (DM.Wmx^^t:im\^. 

m# 1 1 3 Ymm^<D a^<di <Dm'mm^^^ 

'</^2cD-g•Ae;ffl^-/^°;^7^'y^^ I 5;i^e>tb;^$tu5^t 
-^120 ttMB^ro 2 ^(O 1 (D^/jNilIttl(c4SS-r?)o S 
fc. BUIE^2 0J:<*:«SjT'K£-<fc:i t A»P>, A^cdkdW 
50 /h^ > 5 1 WiBg/h^ > 8 1 ©ifig/h^-CfoS 
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fg-^ 1 1 2 (o^m^^ t. 29[(o\ <Dm'm.<nm'^^± 

[0 0 7 31 :z<r>i:ot£Z.ti)^h. ^Wi.m^<r>^^m-^ 

tt, mmyk<D 5 ^^<d i (Dm'm^<r)m%mm.{s% 122 

^{c 5 1 2 5 Srl9;»t -5 J; 5 LT 

1 0 0 7 4 1 -f 'fc^?*>BI 9 fCTj^l-H 3 (OMci^mn 1? 

-g-Afeffla— 1 q{c:J;t? y ^jv^ ]) :y 

lO 0 7 5] igcV^T, C ro-^^ffl 13 -/N-;^ 7 /Pi? 1 5 
y V^^^<DfB^l 2 0«:, 'S.VLTy-p'^l^ 
•fy 1 9tcT2fgO«?^aiiTs/:7°f->7°/u$ixfc^. 

[0 0 7 61 rW-&J5£ffla— 2 0»CT7W 
/u^'y^i/$tvfc«^i 2 ^'?:/•t^i/7°7 2 Sid 

[0 0 7 71 ^!^^3(0*<*«SJ-C(1. ita^-^Vi^vy 
7 2 5 *»bcDffi;^ft-i- 1 2 2 iiS, 5 1 <??iBI^Mii 

3 Jr^^sjlc J;i^{^, 5 ^>CD l o^/MS^wm-^B^^ 
^fife-C#5y5f»1-C;'i< . H«-§-l 1 2ffl<D2fgroTs/r 
f->'7'7St)5-&^ffl^^-Y^^°;^7w^l'^, LHiS-e-111 

LLHfB-§-l 1 0ffl<D2ff CiTy7°f->':/7S0«-a- 
10 0 7 8] ^^^3<DA^0iJ<D-i'3.-yu-5'h 

«-g-^bS«(cJ:9#t)ix5«-§-iiI«m-§-i 2 2«. tas 

(0 0 7 91 :^^mMM<omm(Dm4<DMi¥m<D 

[0 0 8 01 ^ltll4(^=i:f*:«ajO:^. HI 1 (Ctj^ Lfc 
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iii^^it^L. ^<D'^<D%imWt.K^^^.y^^yfy^Wm. 

r y^^'^-fy\-tm'm.^m-)5^i^t^\-i. 
«l*l^Sr2<gF{c«|fe«^^±if. Ts'7'f-:^y7S0«-g-|« 

[0 0 8 11 lai ofcit, ^um4(oMri^mt lt. m 

i©i>i->^i's' ^«^^l:i^g^c*5l,^-ciS^i^^ro3^>(^^ 
2WiH|/Mi«lSra#<bf-5*a-<D. e^m-^Us' hiS»3f 

g|la5 4CD«tB&«^!£$r75%-t-o /.Cib\ ^ 1 0 (oit^tcio 

10 t/^T. *(ris(a 6tm cm^smicitm e i i^-oit^^^ 

[00 8 21 C roia 1 0 iC^-r^ 4 <DMcW^\^''> 
4{i. 2fg(DT3';^f->'7'7 2 6tCj;oT2fg»^1^gE 

^::T3'7•1^V7'/^$i^. 2 fg<^«?«j*©«[-§-Htifs-§- 1 
20 2 5 i:/i^ix?)o ::»2fg«fl|fiKSroa-i-iii^fB-i-i 2 

5 {i, § b lil-g-^ffl a -ys';;^ 7 /U^' 2 7 JdjoV 7 W 

/v^ y v^^^tu-c. 12 6 i)mhh.^o 

[00 8 31 ±1B«-§-p5«m^ 1 2 6 tt. ;&i»l-®:T- 3 ^ 
it). 3 ^>CD 2 W«?«S(0«^Bj^{f ^ 1 2 7 $ 
[0 0 8 41 JtC*5, w©||4<D;ft**:^»|»C*3t^T, -^oi- 

f-t^Tv iii7<o«j^^ffiffl-rsritprH6-efos„ # 

^5 1 ib Situ 1 / 2 icfii, > # {cttia 7 roSI^Sr^ffl-f 

[00 8 51 ^\^. ^%mnmff>Wym<o^b<r>^^m<r> 

[00 8 61 Sl^^ 5 (D.^fls:0iJcO»^. 121 1 \.frL ^ 

z^--:r\^y vm^^tmm(D'>z,^-y'i-y hm^m^4 
m-&<oii:i^m<D^fSimm^m>tcit>(DTyy^-t'^yys. 

40 X/-^0,y^JU<?^i&mLXi6<O. Tyy^-^'^^yXitm 

[0 0 8 71 mi nai. ^i^msoMwmt lt, lii 

iftS|54©«tB&1ij*^7F-t-o ^£i3. :i<Dmi Komm^ti 
V^T. MIEI2] 1 0 1 1^ C^^^^lcttlH 1 0 i: m-(Dm 
TT^n^^HLX^^ho 01 i'p(D.^miiCX^i-m 
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So 

. [0 0 8 8] z.<Dm\\\^7x^-f'^^<ri^^'S^\<r>'fpziL—:f 
3 5 Ul;^ ^^(^«-§-®^ff 1 0 

[00 8 9] ±ffim-^iijfifcft-^ 1 2 6 (i. $ fete 2fg(D 
T y-f^l^-f'yl 9fCJ:oT2'^i^Ts'7°f->'://U$ 

1 2 8 tt, $ ^, u-^<:^y^/u 
3 o^c*3^^T7^/^^ y ^-^^^tux, «-§-iii^ft^i 

fS^l 2 9!iStil;^$ix5. 
[0 0 9 01 /i4b\ ZOmi 1 T-(*lli^Sr«llSLTV^5 
^5, ±fB«^W^m^l 2 9^$e>{CT3'7'lJ-i^:/7S. 

[009 11 ::<Dm5 (0Afi(cWJ:*5V^T«. mi i fc* 

[0 0 9 21 *fcx a^ir5ro=i:^^«J(C*3l/x-Ct4, 01 
Ifc^Lfciii?. 2fg(DTs'7•1^>'7°7i'g•^ffla-/^• 

ir^m^mc-m^±.\f^t:L»>(DTy^^>'^y (mi 

2<^»^-e(i4fg(0Ts'7'f-:/7°7 4 1) t^KKnit^ 
Lfc-^figffl n 7 w /U-;? 4 2 triaS-r 

( 0 0 9 3 1 -r/i*?*, -<?3[1)1 2{i^-rB6 0;R^^^J 
^fS^10 4tt, 4f9©Ty7'■!^V:^7 4 11CJ;-:>T4 
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fg<^/ll^«{-rs'7°f->-7°/w$tt. rcopi^ff-f-1 3 3 

yVi^^ttX, 4^(D^#grom-S-Si«{f-^l 3 4dS* 
[009 41 ^ CO^ 6 CD**M<0 J; 5 Jfelt^tt. 

4 ^^mom^m^-^^^x t iHi«t^«fi)c-c'# s :i t 

[0 0 9 51 tiSnsmi 0<^-g•^ffla-/•?;!^7^'/^ 

^2 7tt. ffrlEC'^-^Uj' hi|ft^mS*«^gP3 5 0 

[009 61 iSktei. :^^mmM(DT^m<^f^ 7 <oM.wm(o 

20 [009 71 Stem 7 COA«:0iJ<P^. HI 1 \^7r^ Lfc!? 

^^y7^imvxi(Dm^m^^m^\\'^xMmmfj:m^ 

[0 0 9 81 mi SlJifa, S"^|l7©A#:Mi: UT, 0 

si^\cLxm^iti-i>m^n. '!7 ^-y u y hm^mn 

<&f+LTt^5<> 01 24^c7?,i^^{CT*-t-iSJ^tt']0 

[0 0 9 91 :i(Dm 1 3 icm-rm? CO M.w.m(D':7^~-y 
\^yhmmmu4icto\,^x. <>:^-y\^-y hmmiSim^ 

4«. 2fg«r3/7'f-V7'7 2 6lCj;oT2fgO^«a 
2 7{C*3l,^T7-</U^ y V^^$tlT, 2 fg<D«^Sroa 

•§-W^fS^i 2 eas^fife^ixs, 

( 0 1 9 0 1 ±fa«-§-lS»{S-§- 1 2 6 li. $ bl- 2 
7'2'-/f->'7°7 2 9(Cj;oT2^C«<5?^*{;iTs/7'f->' 
T'/W^tV. 4fgW<5?^SO«-§-®«{t-§-l 2 8tf£^n 
So r ©^-i-iiilim-i- 12 81*. $ P> ic-g-j^feffl n -y^;;^ 
7-<>'^^? 3 OfctJl^T^wvW^ y i^^^ixT. «#H^ 
{t-§-l 2 9dS#bixS<, 

[ 0 1 0 1 1 ±nm^mi$Lm^ i 2 9 $ tic 2 fgo 

so r:/7'1hi'7'7 3 lfilJ:oT2fg©«?*StCTs'7'lJ-V 
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[01021 ±iam-§-®^m-§- 1 3 U*. S«i^ST-N5> 

[01031 7 (O^W-m-^fi.. El i 3 {ctf 

t^. -*-C, ia4',^kil8-ejS$H€)iSKroiBi«cfty©{f-§-iiS 

[0 10 4] 01 SCDi&'g-^ffln— y^^^-f/U^ 

fcS-a-^ftffl D -ys";^ 7 /Ui? i: [r1 w >'i'^' Srffl 

L^Tl^So te*> l^^-^U-s/ hiS5^i^a*fl|^S|5 3 5 

3 5 rtlfPT'CO-a-fiSlffl o -z^;^ 7 /u^ J; t fiS 
S (^3Jx^^^s'7°ft;iSM^^) 'fc7-<>'P<?i£:ia«t- SC i: 

[0105] :^^mMMmm<Dm8(DMri^m<o 

[0 10 61 %tm9.<r)^^m<r)^. mitci^ufciJ' 

(0 10 71 Ell 4(Cll, mmmSiDMci^mt L-C, El 

iO!?ai-:/U3' h«#^l:§g«»;i*Ji/^T«?«feSS:3^>w 
I'^T, mflE#Eli:m:«J^6;^mtC(l#Eltl^-W»^rf 

[0 10 81 ::rx, m^m8(DMri$:mttti^m2<oM. 

/Js^ >■ 3^<Dl (Dm^bm > A^<r> 1 <^i^/h^t?fc5 

rtSrfilfflLT. 3:»-0 1(DS=lS^5>bA^!^:>S«U^»-^ 
JCIi. J!SB^t|B]D»»S4r^^-t-^)H{t^l 1 2(D^ 

m^^t. 2:5^0 i<o«i^as:4fe^-r-5Lmt-i-i 1 1 



[0 10 91 Ell SJC^j^-fliStfc^JSElX?^?. 

t^tiHoK^ MfB^2<DA*^0iJ«»'&<4, rc/4(D^i|ic 
L/6^ffll''TV>/i(/^fcfe, *5l5n:/3*-eC0^*|£^Sr^oT 
•«5£-r5ri:i6StU5tE/i<, »r/'3-7t/4 = 7t/l 2fc* 
t^W^li!c<©ffl* (EI 1 5 ^(DlhmU^) CX 

tt?), El 15 (4, MIELLLia-^-l 0 9, LLH 

fS#l 1 0, LHfS*! 1 1, Hft-i-l 1 2<0ffiF«c^>SiJ 

10 ^t^i: UTi/^-Swr-. Ell 5tc:*3i/^T, ^tttto, 2 jt 

[0 1 101 Z.(Diioti:Z.i:t^h. %W^^S(OM.WmX 
ft, C(OPu^SSr5fefl8r'<<v 2/3^y Hf^^^AO^ 

[0 1 1 ll -f-Ziip*?, El 1 4 ic^-f^ 8 

biS?^mgi54tC*JI,NT, fflBLLLfS^lO 
gStJ'LLHft-i-i 1 Oft, ^:i^-?'^^Ts/7'1^>'7"7 
20 9, 1 l{cJ;oT2fgw^^a^cTs/y•*^v:^/^$^^, 
$.b(c^ixm*fiS:-f-5^^fflD-yN°;^7-f 1 0 t 

*p^i 3fcTiW*«?^J«'g'fife;i5^jj$iT.S. r:: 

[0 1121 JD^Sl 3/5-?5<^ft-^l 3 5 LH 

ffi-i-.l 1 1ft, ^H^Ty^f-VT*? 1 4, 16(CJ: 

oT2fgo«?^«fcTs':/f-:/7'>'U$n, ^fefJi^tv^* 

ixmt-^^^^mtr-^^:^y ^ /\^^ 1 5 i:-&^!S;ffly^-(•/< 
x^^-zu^? 1 7}iJ; ?) y v^^tbTt^, if\,<t> 

30 114, 136 f)m%^ 1 8 (iT^«-&^$ jX-So 

;i r 4 xn^w,^ J; 9 , w^/w 2 

^^iis, Sig;!)p^tli 8d^p3ai;'3$ix5m-f-i 3 itm^ 

M^Wi^m-i. Ell 5T'^-t-#{i7c/2(cta^i-6, - 

[01 131 ^|g2/3fg7^/U^?la54 OXft, ^feT, 
±fB{a-§-l 3 7SrTs'7°iJ-i/7°7 4 3 (c J; o X 2 
^aE{cTs':/f->'r/i^-t-?.<, rwTs/7•1^:^y7 4 3lC 
XTyT'f-i^T'/U^ixfcm^l 3 8ft, $e>tC3^>«2 
40 iBcDmm^^mcMlt-Vtcy^-iiyi'JUy-i/l'^ 4 4\CX 

[0 1141 /U^ 4 4X<07-f /W^f 

y v^^{cJ;t)#e5ixfc7-</i^^)^r^(t-§-l 3 9ft, ^:<o 
;5^'?>f->7"7 4 5(Cj;oX3^>W lfg<^)«?^S(C 

5 (omttm^i^ 3 1 ffiFwiii««fciBi/h$ixfc«#!iii 

^{f-i-1 4 Oi: LXW;^$tvSo 
[0 115li^;(c, ±iBX'< •i^iS'/i^^^/i^^ 4 4K)=i,* 

6*J/£«fiK^^>•i)bf^^co^^x, &LTicmmicmm-t^, 

50 [0 1161 CwX, ii^, r-f i^iJ'/U^^/U^ft, ^ 
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[0 1 1 71 iffix-f v'<5'/W7^/w<?4 4oeaMi:<^ *io 
Gu(z)= 1 + 2"1+ z~2+ zr3+ • • 
Gd(z)= (1 + Z-1+ Z-2+ Z-3+ - 

S, 

[0 12 1] /jr*3, ^8W=R«:«»J-ett. 3^>CDl(0^fiK 
mw«figiiiiaT-*)5MIB«-i-iii«m-§- 1 o 4 *55{- U 20 

[0 1 2 21 *fc, f^8(0**l:«»|(D«^«. TEftttSrl^ 
U/DfgOpilfeS:#5;iS. Uffi(^jii^S:IB1t 

(0 12 31 *^BJ^l£c7)?l?«|(r5^9(0:^#:M« 

-i7 3i-yi^:y hm^itmmic^^^xmmt^. 

[0 12 41 ^mmdnM.i^mo^m'^. mucTjki^tcy 

(0 12 51 01 6fi(i. ^^m9(DMr#^mt UT, 12) 

i^g{ciii/jNL-c«-§-'fk-f5ii^w. -?i-7'ws/ 

i^ep4(oiiii»fl!fi£Sr*-ro z(Dmi enm^i^a 

(01 2 61 ;irT% S^^9W**«»JimrlB||3(OA 60 



22 

u(z) h^'>>^:y^)vm<D^mm^^G^{z) b t^hym 

^ (1) <Di:o\c^^iihh-r^. 

(0 1181 

G(z)= Gu(z)XGd(z) (1) 

z.(r>^ (1) (r)W^^\c-t^ff)\±. ^^«^^|g*;45u/ 
(0 1191 (1) 

ttTIE^ (2) , S; (3) -e^;tt>ix2>. 
(0 I 2 01 

+ z -("-!) (2) 
. +z-(D-l)) /D (3) 

/i^ tflxELfci^t-, m 3 Aft^JT'fl, 4^>(©1 
/h^ > 5 :5J-« > 8^K) 1 ro^/h*-C?fc5 

z.tm\m\^x. 5^oiw«ig^^>L*-!jjs4SL>»^ 

Idl*. JSili^i:|s)C)l|?^aS:^^-r5Hm-^l 1 2 0^ 

(0 12 71 L-ii^u. mi 7 (Dmi&m^mmxmhA^fi 

•t-'5::i:;iSt±15l5'fc<, n:/5-7c/8 = 3 ;t/'4 OffJt 
(0»ls!c<0«^ (Ell t^-O^Mill^^J^) ;4S^CTL4 5« 

5. 

(0 12 81 ^!^||9(7)*#:^JT' 
r(DPp^S^3SBg1--«< , 4/5fg7W/i^^^fl54 9Sr 

(0 1 2 91 f ^^^3*3, mi 6i,c7f;-rm9(DM:mn<:; 

^^-y'l^y hm^^U4{Cio\,^X. BfilELLL{f-8-l 0 
9S,05LLH{f-i-l 1 0«, ^iX^^Ts'T'f-yT"^ 

9, 1 ncxoX2m(om^mcT-yzf^>'yji'^in. 

-^^ffl W 7 /u-;5' 1 2 i 9 7 -I" v-Ui? y 
fcm, :!jp^:§Si 3icTM#<^^i^-a-^^5/^$tv«>o 
4T?«^Q.aiiJ:!9, 4^>WlW«|^*{CfflS-t-5{t#l 
3 5Ai±^^ti^. /<cfc\ a^AP^fll 3^-t>tti;^J$t^ 
S^f-§■l 3 5i>momi&m^mt. mi 7X7ri-m^7c 

3 5tt, 4/'5f&7-f/U^|fP4 9tCjiP)tu5o 
(0 13 01 S^4/5fg7^/U^g|54 ST'tt, 5fe-f, 
±ISfI#l 3 5*Ts/:^f-:/y7 4 6tCj;oT4ffifro)4? 
^Sfcr ynhV^/U-rSo r<0Ty7'■!^V7•7 4 6lC 
XT -y^-^^y^A^^tltimWl 4 Ifi, ^h\C5^<D4 

(0 13 11 r«»7'-C>'^/W7-f/U^4 7t?©7-f/Ut5' 
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8 w W;'^ !&s 5 4 m w«?«Sf-i8|/J^ $ tufc^^iiliftfS 

■§■1 4 3 t UTtB;^;$i^5, 

[0132] Jic*D\ iEx \/^)Vy ^ /u-^ 4 7 o^ji 
BSictt, tifJEtfc^ (1) , ^ (2) . (3) 

U=4. D= 5-eU<DT'$)S„ 

10 13 31 j^lc. imm%1S&(r>WM<n>% i ocoj,#:^j 
10 13 41 ^IKH 1 0 131 1 ic^ tfc 

[0 1 3 51 nil 8{Ctt, a^Ml 0©*f*:^>iJt UT, 

i2ii(0!?3i-:/ws/ V'&^\^mm^i&\i^xnmM^-i^ 

^mSl54<o«lB&1ffiS;^^-r„ r.<D|2l 1 8(^«fiS;»c 
10 13 61 :L(Dm\9,\z.7x^-fW,\0(D^^mn^ ^— 

^^^^^felFP4{c^3^^T. 'j':t-::^i/3' bie^m* 
^Wfiggp 3 5 ^ tu^ $ ixfcjS!gg^^»«-§-B^m-§- 1 

04f4. WfBUll 4<^)^^i:PlC«lf6;W2/3ffiF7-f/W 

^gR4 0(c5i?>H?>„ 
[0 13 71 S^2/3{g7^'/U^gP4 0T«, Jiffifi' 
^-^1,3, hi£'X^S;*:«^g|5 3 5(CXft^*-C'j£^i!fe 

i 0 4 *T 4 3 

{CJ;oT2fgco^f^Sl-T:y7'f-:/7°/WL, ^(OT y-f 
•»^ VT'/HS^ 144^f$blC3^«D2 1^0ft?^S^tfe{C 

bfcx v'^ -r 4 4 {lit 7 V ^^^-t ■ 

^(D^. ::roX'f:^^/W7-f/l'^4 4A>bCD7-f/P 

«ifg(Ofi?»a(-y'>>f-i/^/w (P45i#) ^tu, 3^ 

W2ffifOft|«a(cS|/h$tufca^Bi«fB-§-l 4 6 t L-C 

[01381 mc. :^^mmM(Dmm<om 1 1 <DMri^m 

Gu(z)= 1 + Z-1+ Z-2+ Z-3+ 
Gtj(z-l) = 1 + z + z 2+ z 3+ • 

^ (4) CD^mtiS^. eSgttrBlSrS^LTV^S. /i-tf 
«>ii;t{JU=2K>«-a-{C{i, 

G(z)=(l + z) (l + z-l) /2= (z + 2 + 

z-1) /2 

i:/=e'9. ::tb(i7^/w^'Ci«>:^;5S3ii)cT', #i5:;!)S (i/ 
2, 1, 1/2) -Cfc5*-t3|gt>d^{ciEiS|ttFBlT'fc.5r 
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* [01391 Sl^m 1 1 (o^^ts^nw^^ HI 1 \z.7^ Lfc 

tp^~-:fvy hm^imm(n'>^-^\^y h^^m^4 

[01 4 01 mi StCfi, Sl^m l©:S:#:^J,t LT, 

[0 14 11 ^<D|I| 1 gtc^-f-Hi l^0:i:^^^i|<^^>3l— 
*«^S|5 3 5 m;^ jS»l^ift^ro«-^ili)«fem-i- 1 
0 4{i, 5/'3fg7^'/^^'^fB5 OJCjJIbix-S. 

[ 0 1 4 2 1 Sl^ 5 / 3 fg7 ^ /W;?g|5 5 0 -etl. ±IH li' 

1 0 4 SrT 3'7'•^^ 5 2 

20 lcJ;o-C5f&(D^|^S{CTs/7'f->7°/UL. ^(DTy^ 
1^>'7'/^m■^ 147^$biC3^(D5 ^(DM'^&^m^ 
MJtl^tcf^ i?^/Uy^/U^ 5 3{^T7^'/Ui5' y v^-f 
?>„ -^-co^x v'^/l'^-f /W^ 5 3;5^t3C07^/W 

iJ'^^m-^-l 4 8J4. 5 4(CJ;-:^T3:9■ 

Wl^g(Dfl?«a[iC^^-?^1^V7°>'^ (m^\^) r 
. tv(cj;i9,.3^(;5 5fSro<^^a[{ct£;k:$tifc:a-§-B^fs 
1 4 9 ;i t tc/iS, 

[0 14 31 :izx\ ^mmi KDMi^mcxmm-t^ 
'T'i'J'^ '"^y -o^^ 5 3<7)'^EiaHfc^co^^Tl^0Jt-5o 

30 [01,441 1 1 «A^*^!)CO:^, U>DT'fo-5 

tB^8«*f*:^j-eii6-<fcS: (2) , i*: (3) coejiMig: 
Ttt, «»Jx(iTtB(©st (4) w«^?:5iSJ; pfcLT"/^ 

[0 14 5] 

G(z)=Gu(z) XGu (z-1) /U (4) 
{EL, Gu(z)B:J!ilT»^ (5) . iC.(6) -C^^n-S. 
40 [0 14 61 



(5) 
(6) 



. . +z-(U-l) 
. +z(U-l) 

[0 14 71 ±iigLfcJ;5(-. *^I^IIJiro?i?«(c4oi,N 
TJ4, (x=>-^) t??>ai-yu3' HiS»^tft<^ 
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[0 14 81 ^Jx.<iSl^h<7?»-g-lctt. «|/h*X- 

■^x WT<Oil51gcfife5>^«*^kwr o -t ;^ f>if B& 
-f- 5:1 tic it). tf^i:?rBiM1-?>it/!)S^tgT'fc5„ 

X3— /<;^7w/W;?SrSaB-r'5r i:-e, a-§-ili^fe(OjiiKSr 
[0 15 0] *^WW:^TCD|lli6W?I?lifC#iib 

S r i: :iST'# S i: v^ 5 ^StfeSo 

[0 15 11 *fc. *iijfe«^ffi(cj;ntf, ee<}i-r6 

r'-f v'i?'/^:7-i-/u^, ^^^7 7 
[0 15 21 



(14) 

26 

[0 15 31 -rtttfh^^^^micjiirnt. lii'mcft^cxm 
10 im^mmti.xmmm^x^^'Dx. ^mmmm^ 

\,^(Dx. y^-\^''>^Tmm<r)mmt\^^o^mhhho ^ 

J: 9 . #< (Dm^nn^\t\fy h;^ h y - A^^^§p!H 
tt«S/J-iii^<©^f #{1: t' s' h ^ b y - A . ^gpisitj^f*: 

[1112] ^^mmM<oWM<r>^^--f\^y h^-f-'fkSIS 

30 [03] mn<D'>z^--f\^yYmkU<Dm^m^ (U'< 

[04] 2f?C7cBi^(0»«c^>« (5)-#J 1^-^/1-= 2) Sr* 

[0 5] Hl^wiiJ^fc^UT^lffi^^fiJ (^«iJi/-</u= 
2) Lfc^ro«-^lgtW«|=£r*-rS-efoS„ 
[06] ii^ro^7:^-yus' hifi^mascDS^W^ 

[07] ||iroj.«i:^ftjt LX. 2(D-^t«^^C0 1fgW«? 

40 O 3.i'|p]?g0T-fo5o 

[08] m2<D=i.{*«;iJt L-C, 3^(DlfgcD«?»g^ift 

[09] ^3(^B^<*0iJi: LT. 5^<7)liS<Dm^&^i^ 
K0Tfo5>o 

(01 01 ^4<7)=i,ft:^Jt LT. 3^>ro2mtOS?^*^ 
|31K0T?fc-5, 

so [01 1] ^5(7?*^!^^Ji: UT, 2 05'<#*fS<O«fei« 
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[111131 %7(D^^mtK.X. ^^(D^^CDM'^m^ 

iGiKiaTjfcSo 

[014] m8<^:S:«J0tJt LT. 3 5>(0 1fgWflf^gS 

[0151^2 <r>M.^m(r)Wi^<r>mmmm^7T^-rm-Q 

So 

[01 61 ^9<Dj:«:0iJt LT, 5 5)-(^l^roii?^«^ 
[0 1 7 1 B 3 roA«:«»|(Oii^ro^)B£lS:«Jgt«r^1-0T 

[Ell 9] mi l(^:i.f*«^Ji: UT. 35>05fS(0«¥^S 



(15) 
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-^>fL^fP. 9, 11, 14, 16, 19, 21, 26, 
2 9, 3 1, 4 3 2fig(7)T:y >^1^>'>^7. 10. 1 
5, 2 0, 2 7, 3 0, 3 2, 4 2 -g^^ffl o — ^n';;^ ^ 
^/l/^, 12, 17, 2 2 "^^Wi^^^ ^^^y ^ . 

10 13,18,23 JPi[§g. 8 1, 8 5, 8 9 5>tff 
flin— /n'>>;:7^/U^, 8 2, 8 6, 9 0 
y<7sy^jU^^ 3 5 ^a.-^Uy hm^iS^S^m^ 
Us 83, 84, 87, 88, 91, 92 2^(D1 
^(D^^l^^l^^y ^ 2 4. 2 8. 4 5, 5 4 3^ 
(0\^(r>^^l/^:y'f'7. 2 5. 4 8 55><^lfS(0 
fr^y^^l^:/^^ 3 3 N5>C0 Ifgf<^i5^e7 Vi^VT" 

4 1, 4 6 Am(Or y^^iy^'y. 4 0 2 
/3fg:7^yU>$^glS, 4 4 2/3fg(D«|^«^^tC>g- 
J^-^fcx-Y v^^/^:7-</U^, 4 9 4/5fgfP^-f /U'^^' 

20 4 7 4/5fg(7)ft|«ia[gfjfelC^*5iirfC7^>f i^>5' 

yWy^>r;W>5^, 5 0 5/ 3fgy^ ^/W^gR. 5 3 5 

5 2 5fg(^)T3/>^i^:/:/7 



[[^1] 



100 , I 101 2 102 3 103 4 104 



.105 



[|g|2] 



106 6 107 7 106 8 l 00 



[g|4l 

X_SI2E/2 



X_SI2E/2 







X_SIZE/4 
















UJ 


r 








CO 

1 




LLLL 


LLHL 












HL 














LLLH 


LLHH 






LH 


HH 



1#Ba 2000-1 25294 (P2000-1 25294A} 



(16) 



m3] 



[mi 2] 



105 



81 

-L. 



Ho(z) 



HI 



B3 

i 



82 



V 









68 


f 




i2 







91 

i_ 1.09 



90 
_1_ 



92 

i_ 1.10 



in 



112 



J 




104 41 133 42 

( ^ ( ^ 134 




1# 892000-1 25294 (P2000-1 25294A) 



(17) 



me] 



imie] 




1 4 



1 5 



35 



1 1 2 



7" 



12 




Fotz) 


1 6 




1 7 


5 






t2 




Fi <z) 



9 1 0 

109 T_ < 113 





46 141 47 142 48 



143 



61 z) 



is 



T 



49 



[1217] 



110 ( 



111 




« — — 
I 



1 9 20 



t2- 



f 115 



Fo(i) 



[g|8] 




118 



U^j|/1 



(HIS] 




43 1 44 44 1 45 45 

^ (r-S( 



t2 



i3 



T 



40 



1 46 



n m 2000-1 25294 (P2000-1 25294A) 

/ 



(18) 



[11191 



1 09 _L \ 1 1 3 



109 ( < 
o-^t2 HFo(z 



no 



14 15 

< 120 



111 



7" 



112 



Fi {z] 



19 2 0 

J J_ 1.21 



Fo(z) 



25 

s 



122 



[01 01 




1 04 26 125 27 
r f _i_ 126 



• t2 *IFi(zI ■ 



28 127 



II u 




Fo<z) 



29 128 30 

C 129 



Fo<i 



f# m 2000-1 25294 (P2000- 1 25294A) 



(19) 




[1^ 1 4] 



g 

( 




1 0 

\ 








1 1 




1 2 






( 










111 



7" 



1 4 

i 




1 5 
J 


t2 




Fo(i) 






1 7 


t2 




Fi (z) 




43 1 SB 44 1 39 45 



t2 



Glzl -U. i 3 --to 



140 



(2>3ffl) 

— r~ 

40 



[[HI 5] 





109 

^ ^ 1 10 1 n 


112 • , 






i 








1 35 




yJT JT 2 JT 




MO 





1 37 



2000-1 25294 (P2000-1 25294A) 



(20) 



imi 7] 



1 09 



XL 



110 111 112 

i L_ 



1 



0 I -LL- 1 - 1 



II ' 



143 



135 



91 



109 

no 
1 1 1. 

112 



35 



1 04 

-L. 



52 1 47 53 148 54 



t5 



Li-Si 



(5/3«) 

T 



50 



149 



(72) ig?^* mm mm 

1 1 mt&) 1 1 6 T B 7 #35^ y ^ 

(72) mm »W] 

*:M«Pp"pJIIE^bp"pJl|6Ta 7»35-§- y:=i 

(72)ige«* nm t^g 



F^— -^(##) 5C059 KK03 KK41 LB05 LBll MA24 

MCOl MC14 MC22 ME02 MEll 
SS06 SSll UA02 UA05 UA12 
UA14 

5C078 BA53 CA14 DAOO DA02 DB04 

DB05 

5J064 AA02 BA09 BA16 BC12 BC15 
BCl'6 BD02 BD03 



